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(54) PHASE CHANGE RECORDING MEDIUM, ITS MANUFACTURE, AND 
MANUFACTURING DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medium of a 
structure in which the reflectance of non- crystalline 
marks is higher than the reflectance of crystallized 
sections by forming the initial state of a recording layer 
into the non-crystalline state and containing fine crystal 
cores of specified particle diameter therein. 
SOLUTION: A phase change recording medium is 
constituted of a disk base 101 , a translucent layer 102, a 
lower interference layer 103, a recording layer 104, an 
upper interference layer 105 and a reflection layer 106. 
The phase change recording medium is provided with a 
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first recording layer for phase changing reversibly between the non-crystalline state and 
crystals and changing the optical characteristics. Non-crystalline sections are formed by 
emitting recording light, and the non-crystalline sections are formed by containing fine crystal 
cores of 0.5 nm-4 nm particle diameters. Thus the record transfer rate of the phase change 
recording medium is improved to reduce the manufacturing cost for the medium, expand 
remarkably the freedom degree of selection of structures, particularly realize the medium of 
the structure of Rc (reflectance of crystalline sections)<Ra (reflectance of non-crystalline 
marks). 
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4. 

[0 0 3 5] m&%<bi>2mmi®jz 

mco o h<r>w, i cr>m±mcDm®te 4 n m o < a 
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ttAttO 7 5 %W±Sr AW-f 4 .1 i: i: "f 4 . 

i o o 3 6 ] 2 fc. ffireiR i *>K*«i, iafcfc*s8» 



[0037] tti. mMtzi^xmaittMkt&iwt 
2 nielli b , mess i <oieni t fite^ 2 <oi e$i « t 
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biz* 0 , «nBE«W4>(ciSA««£«S««£ t 

[0041] ££T\ 8>flE#ja5:*^7y7li«j; 
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2 &m mn-t ft m i em» t . mi ess i a# jb 2 eg 
[ 0 0 5 1 ] 4*:. mmmmnrvuxm^-?® 

[0 0 5 2] S6fcftttWfcU\ 7 K #AJt 
ttJBfcfc 0,1^0. 5 nmtti4 n mJaT^ftffi^tt 

[0053] ifcu, r K^*«*9H&*ifl!-c* 0 jl 

■^fteSRS^O. 8W/mKjjLh. 6W/mKmTT* 
[0054] #»9IfcJ:*Uf . _BeUs*ll*fcJ: 0 , 

«JfT1fk:Rc<RaflBiw«#S:|gHU. S&tcffitt 

[0055] Hcimcii ffiaw^isfi^kfcS't 

flaSiHB<LTM&3*h£(£^ft § 
Rc<RaO««c^rX^jK^A««!B*»4>tt 



£fc#T'#ft. 
[0056 ] 

UttOJBBfcov^RHW-ft . 
[0057] (mi tf>SWW>»ffl) 1 

<r)%m<mmz^x mti-i . a^*tfco»» v vc 

14, ^tK««*^*B»K!B, -«ri>^*«Lfc*4 
(as-depo. : TXf'f) <0«Jfflb&«^M««SI'C* 0 . & 

^zm^mm,^m<7)immmmm^-t^z 

[0058] 01 (a) ~ (c) (i, 4$QUm(CJ:£ 

imt\mL^^mLizmmxhh. 01 
( a ) ji. ^mmmmcomm^mm^ 01(b) 

mm. 01 ( c > (4. ifmimmsafmrnm^ 9 

[0059] «*tt«fcJ: 0^*LfcKflW<OTXf f iK 
(01 (b) ) (4, £gffl**i>£Eftftfft>* 

£14. SEflBWAl^flSrVvP, 0. 5nm (81ig 
fiOS^^^ftttaaHSftSi) K4nm(4000 

(01 (a) fctJV^Tflf* AX'M^Ltz) . 

(4. *^Stx^*i$ffi(;J;0^t^ieif«^t-c 

[0060] -n. xmmmx'fEtfLitzwimtmk 

WHIZ* 0 f^jR LtiiiBMIizytiiBliZX iXBfiLLtM 

jMWfcrtjv^Tii, ^2 o nmja±*>Jtrai8^£3rr* 
mtmmmtx'it. ^Mar^t^ 

jRl OnmJ^^)|R«fc*)feO«aiJWfc:JS ; F3& t iI 
[ 0 0 6 1 ] 0 1 ( a ) fc* WriaWfcL 0T(cW!B 

-rfta^o^g-c'^-rftcifc^ai*!.. *r» 

B^-Tft. 

[0062] ffl^tia«ltc(£ffl$itftieii)l{4iiS^^- 

vfm-vrKMZti. mm.mz\m&nm&*,zbh. x 

n>v 9 0 yymt. Il^-OTA'^ ( A r ) -f 

xj^,?®.* am) tf7>yMzmim±.i l z$mL. 

?y?J*ts:#MX'im*-?4 (migrate) It: 
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[0 0 631^7 HRtCfte V«>x*/Wf 
-m^t^frtlX^Z. leV{il04 K£$S 

wvm?tfmmmz&^xsmfrkmtt*<m&~rz> 
mutmsi 01 2 K/g«irc*&. hp*>. lev 

mt&n&mimjBrtmfsiiim* i -f-ywmitm 

£5*14.-*. GeSbTe, I n S b T e ^!£HJI 
^*SAftfcje»S:ttJMk«f*r«iaHi, »l 0^-/#T'S> 

li» ISiMkfiljWBIJ: 0 ttii^fcttv^Bwar-JWSii 
4*>T. *^**UfiM**>e*«iBll (b) (c*L 

[0064] :(OMti^«IWi J: 
difr£>. as-depo. :R»tf>Kfc::i3VvCW;, MZ 

mkm&nmz aast ixx*)y y?j* ( 

tt) *>Wr\ »s-«ur* araHyW'h^vMf^ft*** 

[00651^7 ^innii^NiK^Mb&^i^T- 

*#r izmm£.mm i *iffi.x'$> 4 *\ gigfcui&sia 

a»T«*S^4#l*mjWi:{4IW:4fc«>t, R c > 
R a«D«S«c-Ct R c < R a<0«ttTttt»lttA<fcl8S: 

em ^tswwiatcifiv . g&mzm n im 

EffittJfflteM-f 4 jWHEKRmttr* 4 £ k 

<9±T W^l^-X^y ? V yfTv-tZlziLtttot 

[0066] ftf(cW=fir*«W^7 , D-k^fctt, 

LT , i&Mtftft Aft i/w- V vRMWrf £ z k X'b 4 . 
[00671^7 ^ESW)fM««ffl*3iaE«"C»l« 



^y ^70x*/i^-£tgT£-£4#\ 31®-? 4 ?v 
-5/ a yoB«H#ft< &4 i 3 unite . <£ 0 JiftW 
X/\->y?;#Xi:LT. MW^nSAr^J; 
9 i . GeSbTe -y LT O^ffl^ 

sWRWrKr (?V7hy) . xe tL< 
tit. ift£><^-&#x£ffl^4#\ mR&WTZZW 

%m*h 4 . £ <F>Wz iXBf&btiT < v 9 

wmw>wm. mmx^^Khft&mmzK 
< , %mmmzim£ , u%ifmtdtf . msmftttrtz 

[0068] 9jmm<rymtmi,zwm 
fe*ztt5-ixmMW?m&*%}mhMz\i.. ie 

i=mizEm&h zmixmmvwfc l% < + h z 
k mmx'h h . mmim$mw?<o£ < *v 

WCfc4. 

[0069] iix^o^ffiwrtT, WVKWmnitx 

tffjrc* o . ztamm-mk <?mm*x'%ft%ti 
h\><r>x*hh. fit. *4U<JiE«iiWia«^*ffl 

[0070] OT. *»W<0ft*Wfcov^i»W4. 
[0071 ] 02li*^^ffl^UE^««c^Bfffifli« 
E9T*ft. 02Cfev^T, 1 0 mr>r*?SIR. 10 
2tt¥9M. l0 3UiTWT»JI, 10 4(iieHl, 
1 0 5{i±95^il. 1 0 6{iS»fJi'C'$>4. S« 1 0 
l(ir'j7*- V-y h$*lfclffgl 2 0 mm. WM0 ■ 
6mmO-f'J*-^ hfflST 1 * 0 . 7'J t-y 

ZtitzT-?U (m^it?) k*»4>*4. £«0>mfc6r 
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lis* yj&KXbl. *£fcWCJi, ?)V-7. .yyv .. 
Sfch^v^ettJBlittftDVD-RAMatSOO. 7 

7 0nmfcL£. 

[00723 z<Dmm±.m&itimmmw<7)ffim 

It. *«flH*»4>«l*fc, Jiff 1 OnmOAu^jfBfflgl 

0 2, KE8 5nm«ZnS-SiO2TaFPiS«10 
3. mmi OnmOGeSbTefefiJll 04. Jiff 3 
Onm^ZnS-S i 02±9FF#IR1 0 5. j£J£ 1 0 
OnmcOA 1 MoKWHl 0 ZnS-SiO 
2W|ftjS(i±«, TgfcftfcS i 02#2 0 a t . G 
eSbTellGe:Sb:Te = 2:2: 50R¥tt 

[0073] ±iER«3i<Or 4 *?*Sie*«$tRtHI 
(S5-ffi) t±. Rc : 5%, Ra : 2 0%, Ac/A 
a : 1 . 3Oftffl«£0WJBMI19BLt o Hm&X'h 

TO. 6 7 Pa, ?-y-y h'sO&A^y-Ji&l 0- 
R10 0W, ffllB4l|/^TX"C**. GeSbTeffi? 

nm\**w%<r>T 4 x? zm&iznmttmt 

[0074] *mmmio2tTM : f&mi 03 
ojgjssitfeas 1 0 1 teii® 1 0 4 JMtst 

£K£#W\U #XgAife!^2 0%tf)K rtfXZisti 
■fhK r-Xe?I^'X2rl — 2 0 0 s c cm 
-e&A-fl>. SfM^70r?y^^yxSriiSUTX^- 

>y rmnftuwA&jjze . i p atcusEUtfc, * 

Ay? 5 5 0 WCOR F A<7- £&A t , l§l 

1 0W<7)HV>RF^7-£&AU GeSbTe^-y 

T#ffi±WBWl Onm^GeSbTeiaWl 04* 

[0 07 5] jM^A-y^fc^jtUi. XSSv?tfX 
1 L X K r - X e &%iiX £ ffl V * G e S b T e X A >y * 

£iS < R£ LT G e S b T e X A 7 ^fiffOStffl+ttt) 

xaM"*&ft< u^A*.y^^*<^-y-y h*»4»»aj-r 



"C, w^x'v>x^v?WF<nmm-?4yi'-i/*>®f 

[00763 JUELfcjSKi, ««^AI«-SXA'y m 

Ay ^tt^jftaBaLKSrfiTS-li-ii-rtSilWr** . 

bTe^v^fi^OJftaBtffiSrflasifoOl 01 2 K / 
secH, 3HB»*«)10» 0 K/sec^il 

•^(cxeiw^NurKnii: raaw> o . 5 n m*^ 1 

0 n mOlM X(0i£Sgfi^f Sr^&t & £ t ifitt&h . 

iME^fEfl^ttft^fc^XA.y 
3i& tfxE^tfjQ. ^A-y^Av-offiT, SKA* 

l«4'(ciS^10 , CgI»t5 > HfiXftWr-f 

v- isaym^tz. ^-yyhm^nmttixn 
v?m L t:4*yitLxfflamft*zim2it&. 

LtzWfvfrX'm&th. mmmmuzmthx 

[ 0 0 7 7 3 ±iet«i^TlEliil 1 0 4<7)B5, 

ffi<»^t4±"tli, Xf^+IS«a. MB 

E (molecular beam expitaxy) 7*5X , 7CVD (c 
hemical vapor deposition) MOCVD (metal-or 
ganic chemical vapor deposition) ft^SrlfifiJlOfiic 

[0 0 783 HuiEUrKr-XetfXfK iSE. ffiA'V 
WELJUTX~?y*huvxrtv?mx-ft&i.LKG 
e S b T e !EHI^ 1 0 4 0±tC, ii^OV?'^ h U VX 
A y ^SS-fflV^T . ±fflUT^l 10 5. Eltl 1 0 6 £ 
«<J^«UT^A-.y^S*^Kai-r. d<051I^EW 
r-f^.^?:. dOlStt^ilTV^V^lIg: 12 0mm. 

®mmiftLx9n-&t. xm&Mkzm? h&m 
[00793 mmt tx . ±ie^5SWJ: ra-<o»»jat 
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m^mmmzitzmz. wkmmxmzft-ox 
w<7)mmmizmimm\:M<?>mcr>z^>v 9 0 yy^ 

tt-km-cr,*??* h o yxn y ? >j yyirm. xj* -y 9 

ijXbLX&ArtjX, tfXEJ)blXO. 67Pa. 

h^ZA'W-imi 1 0 ow, Wbl 
\mj^7XbLtz. 

[ 0 0 8 0 ] *%W0)T 4 X 9 b HMtT 9 OttJBBS 

moRmmzuz. mz, r-?mzmx. & 

81 

?<x9 7\<ux®*7-mmm(%) 



m : 6 m/®X\ S®t'-y h%: 0. 4 1 u m/b i t 

cr>8/i e^m<r)yyy^9-ymm, 

* l0Y7y9<r>yyYb y^-X^zim L , 
Ztl^yf-^HTi-vJif-tm^xm&L^i 

ywrnzm-iis-yfit (%) mfeuz. s J»,m 
mmmimt. 1 om-^i hm. iooe*- 

*H h^X'y yYYyy9b y)ls-X hy-y^izML 

RAmmmztmLtztcDX'h*) . dvd-ramt(4 
s y-^mmtp 1 5 %v±. ? y^h-ir-^nzmh 

[0081 ] 



T" 



-?ggy-y?(%) 



flJBL/G 0W10 L/G OhllOOL/G 



0 
0 



mm 



20 
5 



7.5 /7.2 
7.3 /7.0 



7.7 /7.3 
7.5 /7.2 



7.3 /I. 
7.2 /7. 



iw© < , 7 v uxm^&mmtix & o , tn.m 
#<a < m^im^m^x v ^ & c: k mi h . 

[0082] -^•C#*^T^-5T^Lfv:JtKT -f 
X?-CJ±. ^ffiHWO^^ktTV^^T'. T 9 
UP) : J -y fWBiWmfc&frb&K &<I£^-f i<0O. 

SC*^c0r ^ X 9 l/ZHM-fh k ShMtfgZ . *fc , 

x-hm^\ 

[0083] im&n*W%<7)T AX9b VcMt 4 X 9 
£TEM (transmission electronmicroscope : 3£j&1S 

mMmm%mm<r>m*mwm,=?-mmzi o 
[0 0 84] z.<r>mm&mK m&Ltzmix'hh „ -r 

£;b*>. Ill (a) t±, *^0fl^ffl^«^ieiill 

o 4<r>7XT#w&k mmizx ixm&Ltzftik'g-? 
-?&c?>®ffi®mzmi. mi ( c > ^mimm 
m i o 4<vmmiz x ^xm^Ltz^x^-x^wA 



JfiLfclSA»W«!IWiEI 1 ( c ) IWCfc 0 . 

t^ffl^b^O^^ B B B gP^7tfeiiT« L 
^NUtS0>ttlllMKtliH 1 ( a ) b mX'b -5 /S . 
[0085] mz. OW^jiLlHlStCNR (carrier 
to noise ratio) WRffifcO^T, *f6fflfcfJ£oT»* 

•C'fc^o a33&^BJ4>* i: 5:J;ot^ 
tfcffil&ftiBJKKft (03-Ctt r *^j fc^stift) 

ctJv^TJi, rxf imntowukfrb owmm tern 

0 5 2 d B*«i4*V^CNR*«ft4>ilfc<0fc:«LT, 

mmmizfc^xwtfLUzmto mz-cit r Jtwjj t 
) x'ttTXrimntommx-tec n r^2 o 

miimfc£*-<ocNRtfnt>ti%^zktfn&. 

zgm&tzMzymmffitft&ikmkixttmi. r 

[0 086] mz. TXr^JlHlOCNRfcjfiggM^f 

xknmmm'Vz. wmwfmixii, m 

i&Ltz&MmtoXVl.TT&mnxrt-y 9 o yyru* 

xmm-thzkizx'ommuz. mm. tmm^m 
#&\Mb\ ttz. mmzmyth'^Txn&tfm^ 
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aWMMBJE^ttS-Cti 0. 5 n mi: \,\o £ k WW"? 

o o owMmmmtiSfflT&ftzft&t . a 
rangy?? -noseg & o , ttfhnwzft 

0 , ft L t o 

[0087] mmmmx'H. ±T<&¥&mim#<tf6 

fft\ ±T^>=F»«<^)RSrArXrxE0. IP a.* 
5 0 W^^ffTHife L . JJEUKWk 

fftt 6m/ s o*arcsm ftKBiMprt&Aft 
«8B*ia&qi< fflfflw 

[0088] JSlfcflMJiUrJ: o fc, *gSM0B!BfcJ:*i 

fttf)T\ LtoHffljt^^TK^Xfl-t. -f-^m 
^<Dn D q®£|tLtlii*ftfl!L ffifSf^tt*>«eig*»fc%J 
«BSa<fcXS*BOBft ft £ k aj*ft<DT\ «mfta 

[0089] (m 2(DmmvBB) act. *%pmm2 

[0 0 90] JUT. *SHt»»«lt«fc:<fiSffir#Rl: * 
nfffltftt&tb. ffi&UzXotZ. »as-de 
po. flMSEfikK^eBlflrt-Sfcrttc^kSfLft^- 
fW-fc, mHMM: tioti 

-aixs^k^kJiM^oTv^. ^c7>a*i±, as 
- d e p o . minnttBt twxiamzi •)« 

LfclMMWQBi: T'ti. fiMBMacffliStf&ft&Ta 
ft. -T^*>. ^^v^*««W>l«ff«SBfc:tJ»tft^ 

aas* ? #i^Tar< ( i o > 2 K/&tnm>t>ti 
ft ) . iE«w<oiisjw«Be«are^)««i3WS ( 1 0 1 <> 



~ioi 1 YL/^tff-hixh) xvit-m^-mm 

\\ ZWtzMZ. as-depo. iKffltolEIWfcfcV* 

[0091] ztuzttix. 

kafeswk * » 0 t iz i o . *i«»Siaftie* 

fifti k*<a^tiEi* (as-depo. CM) tEH" 

**a«Ko«*£*rf * - k *«fitstiofc. -t& 

f t-A*SMt LT»*8 ft* tSfittJWis v ^ 
[0092] J|f»c«fc:tt, *HS6^®cO^ISfi^«. 

•fk-rftffl^tieiia^tix^^fsiM*T'$> . Mia 
^ftig H B B eoafs^wtftfflisc<7)^* { ^ ; 5r< k 1 2 
ft. 

[0093] -r^^^s ie«iii{i» B B *-r'J> 0 . *<o 

-^$r t o^SE@^^Sr*-r ft . 
[ 0 0 9 4 ] liia^SK k i 2o^S ; 5:ft^SO 

x-2 0 %&± 9 0 %vxf<r>msx'h ft z t tmt lv \ 
[ 0 0 9 5 j fr^=sr< k 1 2oc7)s^ftmso 

0 *>^h=5rftag(i. 4 nmi 0 < 2 0 nmOT 

t* d . m%!&% < t i> 2mm%mw> a 

SfigJi, 2 0nm«tOt>*&< 100nmJaTT*ft 
[0096] as-depo. IBIiSrHS^ft^fttC 

< ^tmm^&zm&itvKMztch c k *^k 

/^JjLhOffl^ $ 1\ tT >y ^ T y r3b&<»* 6 3 0-6 
60nm. NA0. 5 5-0. 6 5 SJW§-£\ IBIM 
«W-lT^C»7-tt, f»*P^UP e tfe$|K;UPw, 

e = 3-6mW, Pw=10-15mW, Pr = l. 0 
[0097] tmZ'fio L Pe W^l^HgitSrSttfc 

^Ji^a B B -ft L, Pw uK^m^i^ffz^m^ 

7 v?W\<rmt as-depo. <D*HHt«>* 
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4T*4. as-depo. KftfcOWCV^fcr, 1?Jlfll 
muKfrk . 2 HJ£Uy|w<- 5 -f h Lfc fc S OtSA 

TIBft*- I. i i: fc cfc "5 5112 ? * 5 . 
[0098]as-de P o. IBflWCjl W:iE«R*« 
m?l±X'\t. T-fX?£ TLow-t o-H i gh j. 

*)i>&<%z>£oizmi-&z. tomtit, ztm. 

^SSfc-fifcAT**. Low-t o-H i ght 

(inm) »t>M><r>x o tfiv\ asfttctt 1 0 

[0 0 9 9] f^Low-to-H i ghtiJUT 
II Pe l>KAm&frb0>9*tf+&£ r Lowjt 

— f t'-ASr 1 HM Lfc*fttT\ P e mt&frbnm 

*mmBB<r)mm#<oi§&iztt . 2 b«±i* 0 £ lt 
^-fb^ < » -0 a nmMnz-x'-t-mzte&it ttz z t 

PwB3|^g|5*^^fi^K;Kia s - d e p o . 
t?coi>c7)bWl-X'$>'>tz. 

[oioo] *mtmm<mmmmt . a s - d e P 

o. ^*>^10fi(tieiiL^iS^-C-t. v-?H (M 

&PM AtfcWR 0 H/Wf«k 3 £*r** . - <0 

J:5=flr«IW»tHU 0UfcT» TEM (TransmissionElec 
tron Microscope : jtiWWM) 0S38U H 
%-fhZbtfX'Zh. 

[0101] -fbhh. TEMSSfcJ: 0#<b*U>TE 
Mfcfcfcwctt, sdMr?—7& HHMMV) Jirjyh? 

^H^PesawiB (*sasb) *<oBAfi:?>££^fc: 
<r>wmx-\>WkX'hh. 

[0 1 02] *mmm<Witrr < *9<r>-?-9 



mmvimmvT e M®cr>-®izmmmx'$> 2. . 

mmommmz 1 Ewfttp e uowu-w-a^m 
mi,tz.W)im*m. xoiz. 

o-cv^. 4*. ^mm.mzmmht. ftg#jt 
^m$M<7>® 0 nm#i3am>bz »m.<?sm 
ghmm*)MA,x'ig.it>%-< tx^hwm&iitt&z. 

[0103] -2k *mffi&mcoitT <*?iztiix. 

fcTEM«*U£lS** H4 fcl5Hra«tf>TEMflW«» 
feflfc. o4 0, *Ha*»«03t"f -f-X^fcJSWai, 
IE^^-?ia<9»*ilfll3ttta s - d e p o . «JDW» 

10 104] ZZX\ TEMffl&<7)tz^m*?)ftl8Vj 
miZ^Xffl%?& b tlT^*0< . "f =3:^, 4 

•r. immmziMitiimizx mmm^tzm, & 
mmmbmmbmn. ^m^-y^^zb^xm 
•mvnvb^h. zvmvmm.m.i&t. immm 
m^xfi 0 z b tfx-z h. u>>u w^mmmzmi 
Kwmmbhzbzmwh'mtfbh. z<oti#>. a 
yrm%b'*m^z%&izi>. gt^'i 5 0 e c 

[0 105] a4(:^LfcJ:9^TEMMI 

mmmizx'omix. &mm%&mz$tbz>zb 

ttx-tt. 

[oio6]@5(±. ^mmmmrf^x^^-^ 
mtt<7temm<?)ftmz$ttr5y®X'$>&. zz 
x\ nwt. m4izM^uz£o%TEMmzt5^xtt 

ftwrnftrnzrw hLizi><r>X'bh. m4<m\x- 

it . tut B^-* < i: i 2 ocoM* 2 Sg« o % O'b* h U 

mzm&m*mt*'bbitzftmzm-tz>&imtf& 

frlWfeit. lfflUtC*&7 5%T»*. **3, 

it. TEM«(Ct5V^T*lf^{^aiL/v:^8. 5^mft 

<^B«tcfev^»fe<ifc«>wC*)4. lit' r & 

[0 107] 135^0 (a) it. as-depo. #y8A> 

4> 1 mwnm uz^^mt , ( b > « s 10 e^^- 

tIA&tt. «lfe2 0-l 0 0nmc7)^H^^^t•CV^|, 
Z bti^ftfrh. &tz. ( b ) X-mUzXoiz 1 0BW>* 

tSfifi^aKVF^tt. ( a ) t'tt 5 0 . 5 n m , 
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'(b) V(46 0 . 8 nmt'ib-jft. l&hM&UtPb* 

^mmmmmmmmi.. a s - d e P o . #m>t> . 

1 memti mx'+mzmm.tffflT ttizt m» t 

[0 108] ZLX\ H4fc*$VvCflf9A"CaW:*& 

%mmnmz^xitimm ttd^mzxtnt. * 

&V*gfifSW>|&gH;, Sfa2 0-10 0 nmOflfflfc* 
[0 10 9] ttz. m^^UzXoiZ, &^AX'$kL 

[0 1 1 0 3 06 tt, «aKrlSflaoSg»fli**-t/ 
TEM$fcfcVvCft^BT3lUcJ:?&&g2 0nm£l 
as-depo. 1 

0£ttiE»Lfci^>TEM«£fl*U «^*fc:aaj 

LK%>2umjijCDm.mzb^XWimZtl?z2 0 nmlilT 
X0^3 0 Offl^^alfe^ai^JS^^M^^ 

[oiin H6*>^>. /hsvvtefltfoottfiii. 8Wa4 

~ 2 0 n mOjgHfc^* LT V^i £ k ififtfrh . #715?) 
flbdtfc*fl&f6ttffl4«7-8nm-Cft->fe. 

[0 112] £*ifc**LT. flawafcr 
IB^6kOTO#D< -ffcfcfc, flywHfer* 

AfCOW&lZlt, 1 0^P e U^UDU-1fBB3tTli*£ 

»9£-f fclSJWbraiff U P eBSJtgpttjv^TJtW 

ffimsaa^ck o «Wri-* k , imm^mmzm txn® 
ti^=5r s h h ^nm*Mzhhwmzn.-$*\tft 

2 Sb 2 Te 5 fig7 0-l 5 0nm 

t£fimzwt>%.< ztix^h. -ttch-h. tmmii. ± 
[oi 1 3] M^^T-fx^S:. wt^atcto-c 

%]«HI:Lfe*&t>ra«'C*4. "tfcfcfc, 7 0-15 0 

[oi 14] JiLt. m=<7rftT i z7 titmL^mw 
itzXoiz. *mtmm<v>tT 4 xtemmt, 
owu—fv-j*z 1 ®mmiitzmx'+Mz& 



[0115] ^||^®^^|i^^S^!^fSfcffl« 
JtJi, &^«kd&p<#-XA£i9S&ftSk#;tic>;fi 

*5d»B!B*»teT -f 7. ?tf)E£jyf fcfc^TU:. a s - d 

id^maaai'JMi. 0. 5~4nmgK<0««B&& 
[0116] P-f t*-AW!R»fcJ:o-C»ftftiBKW 
U -?-il'? ? il^M*ffl^ira3t$-4"i:4;LT4 nm~2 0 

h. ztm><7teim&* ffl4iz&^xft*?BX'^itz£ 
ozwMzmikmmm-h. zmmmizmmz 
atssnrc* 0 , zti$±TX'\mmmmffit$m<r>*: 

*ifcifir?< . 4 n mJjLbOftg* k "CasMWf* 

0»^it* 1 4>4-2 0 nmm&lZ&M-f&tzMZ'Jm 
&fflim<X&ttZ. k . fi!-5t , sUST-t a 
s-depo. <7)T-f X?\Z\%£VK)V<7)V-4f-WM 

*-thmx\ %&mzt&MLV«jMimtz-t hz t 
[ 0 1 1 7 ] i ^.fc 0 Kwm&jmwmz 

K(c^^^ B B a ^'«-r4^i6^. %k'o^ a B a ^(i, 

mimm^ < fr^&g , a&L%i&imiz%< mznt: 

9MteSkW>*>V. 04 iztt^AX'* Itz i o 

^ B B B ii. K¥MMi%m%tft>%iiknmifimz to. 
[0118] *^sfe^^ieiM{±, mwwmcmw 
iz£^xfflRituz^hmm<vmmmz*t. -rsr 

*>"fe. 4-2 0nmgS<7)mil^M-lR , 9H^ilT2 
0-10 0 nm(7)ffl^^ B s B ^* { #ft-r4«®k^l.. 

^<^^{c t> , £ < ^tem^awsarc** - k ^ 
o. -itch*,. xmmnzmitzimmTho. >*h* 

[0 1 1 9 3 4fe. *S0BK»O*E«l«*tt. TEM 
ffimJtT'2 0%ULh9 0%OTT'fe4^kSr^k-r 
Jt* { 4 0%W±8 omF«%*fcJ: OSSLTHK* 
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[0120] xmummiz x mmnmrnG-ttm. 

IZ7 VThy (Kr)M/^liH/y (Xe) £ 

[0121] KrWemV-W (Ge ) , TV 
fty (Sb) , f/W ( T e ) &£:'tf)X/N'<y 

IXit. 9-?v hfrbtitzZftZtitiA^-^fkTli 

Be* o m&^x-iffignm^n&izmpt 
h. mwmm.^rivx'Tmtht. }jfi%L?tm%ti 

£hx^htm.ti>t. iEmm^^mn.^com 
Mx^/i^-tt i o o %^<vm-t l z&mtz> . lEffl* 

m tfzmsxmmm^-mmth 

> - 9 t:w Lxm^-r «. fc , isi-»i^?ai L i5i±^»^ 

wmm.^f^m.-tht. mmtm 

&dX*/Mr*-c7)SiJ£-fi, 2ml m2 / (ml +m2 ) 

[0 122] Ge, Sb, T e JR^^ftfWrWMkii* 
ft -fit, 7 3, 1 2 2, 1 2 3X'$>&. tit Hi. Sb 
#Ar (®M4 0) izmm-f ftof^fcX* 
;U^-<03 7%L*>#i!jLftV^)K*f U XetetfSW" 
£±§£(3: 5 0.0 %#s*rr * . Hl^ttWlMfcllltf) 

mmn&&y>&ii. mzaxwizihT&wwwmt* 
e, »*A<aH»x*^-**o. z(ot:*>zrtv9 

SWK r.Xe j®g£ii£6 fc , +MZ*<?) 

* d nmmm%£ t fi^-r & ®ssss& * a * = 1 

/n<j ( (j{S«^|8fffiS, n = p/k B Tim&ff 

[ 0 1 2 3 ] J2TF. Loo#^Jfe 
[0 124] (HSI041 ) H7(i, *%WMM<0f5lM 

mmiz&m&<tymim*nm*mm®x-t> & . 
iwrfcwt, 2ontmm. 20 2imi=ftm. 2 



hi. zmmt. UTn^mximiti. t-r. 0. 

6 u mm>9/l-7tfWiVl>tlti# D hi?<7) 
*f -f X?ffi£2 0 1 * U 

•fc)Vy-\,zmi-$h. *LT, ZnS-Si023V--K 
^'•y hf-?? h^^aXA^MfcfclvC, RF 
*^-y J: 0 n rnOSf 1 T^Jf 2 0 2 £j£ 

mU mzGeSbTe9-y -/ htrMMtlZJiv* 
MlZi$^XDCZ^-y9mz£r)m-2 0nm okim 
2 0 3£l£IBIU ^-CZnS-Si023y^7h 
9~*f y h£Milfr?&W v9mi t Zte^X. RFWv 
9mzX 9JUI3 0 nra^2T#i2 0 4 &j£KL. 
ft&KA l ^-y«y hSrJMItiX''Cy^Sfc:*$V^, 
DC*/N*-y J: 9JUI5 0 n mWR»JB 2 0 5 £j£ 

[0125] zzx\ imm 20 smmmwrnA 

r £ffli,vcxv\'>y 9 LtztiK mm 2 0 3*>j£Rfc:|RL 
Ttt*^* LT A r + K rtf)fi£#*£fflv* 

7t. ^OifflfigJiA r :Kr = l : 10kU ^ffii 
4 . 0 P a Lfc. ^JE*«ISi-**2ifHl^£E«£ 

fflRtta-<S[<0^5~aHR (WS0. 6mm) 5:UV 

[0126] i<0ffi»«#*Ka-€<%fefr-CffWBU 
^. IBHIiJias-depo. «JDW)**T. ^S8. 
2m/#, ^Oy^ji«116. 4 5MHz03Tfl 
^as-depo. <7)T-f X?£Gftl,£fc££. 5 
2. 5dBi0CNR$r#^. Sfe, W)as-dep 
o . «8<oa*6 h7 7?t3 T*»4, 1 1 T £ > 
y&m^Zm&ltztZZ. 8. 2%^> ; -y^ffi5:# 

^. ze>h?v9iz*-rt-54 htmmLizkz 

1 O0gT'8 • 4%fc=5r-5fc. Sfefc^wC-^'f 
h^^OSL, 10 00, 1 OOOHimt^-y^ffiSriO 

[0 127] ClOidC, as-depo. cr>hy-/9 

izmmmtt - 1 -c&if&x y^t « L«?tt^ # 

[ 0 1 2 8 ] 2|c|tM0BJB<olE«a«fc:»*Snfc« 
Aft«^ft«»*TEM-CSII^fc. £-f, as -de 

p o . hyy 9 ±.\,z±Mi<n®m.mm9 o -y ? ja jSS 

t'l 1 Tfi-fC'^PL^l^— ¥ h'-AS:-|sI^{tHg|*L 
X-?-9mBfcl. S4fi*ft»«r«»Lfc. 

7E»^^H4ft-f U^/WcO^Srai^L/ti:::^, Pe = 
4. 5mWti^t:^ot. >I-T', S4fi-t^^U 
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[0 12 9] mz. TEMf»£fHKfl£#l£W:. 
■f^:*>^>, SdfOas-depo. h5 , y^fcPe^=4. . 
5mW, Pw=l 2mWTT^^^-HIft*«*tl IT 

»fl*BlTfc ras-depo. KIH(j fcHrfi. 4 
. it«<9fc*>fc . »W> h 5 v 9 izM L r in t iEft&ft 

t, A 1 R8M12 0 5 tSM2 0 1 £B££L. £JS* -y 
is^Zb-oXmWvrJlt Itz. A 1 RW12 0 5 

JtTJi^t^rttfcioTlteUfc. ifc* »82 0 ill 

[0 1 303 4"f , a s - d e p o . EUfflOV-^IBI 
fl^TEMgflU&fl&IBKLfc. i<0ttft*»4>, *8* 

H&l> 3> h 5* h ^oSSeJ^jft^ttk LTil«£ 
*ufc. 

[0 131J »»LfcTEM|R£ifcfc, tinfttfcO&S 
SrWSU *<DHJ«»l£*JI*fc. HffiOtt*. a s- 
d e P o . ISiiSPOP e.B3Jj®li. 
4 M£OPeH^fg$OM2fk i>s 8nmSr4»4>k LT 
4 - 2 0 n m<0KHfc*"f 4 »&*&ft*3 L 2 0 ~ 1 

0 0 n m<3«Ilfc:#arf k vKhKK^) 2«Rfc»iWi 

aw=sre H B B fecofes^&)s^-r s k , a 5 mm 6 1 

[0 1 3 23 iWiotC. as-depo. fEfiWSBl, 

JHftWSa****. 2 0~ 1 0 0 n m<0«5Hfc^«^4 
JfclttWfc** «2oe B a B & fc , 0 ZM.)b%<-t 

4-2 0 nm^ttfflfc^^W-SISfiSkJCioTMlS^ 

<7)Wz Sr i k 5 £ k *<WJi t fc . 4 fc« 

[0 1 333 stittftftCliEIUttzG e S b T e Srfflu 
ZCDttfrl nSbTe, AglnSbTe, Au 

1 nSbTeS^OffiOfflSMSEIW, ifc-Wlfcffi 

CD-R. CD-RW&fc'w-lsW&^IL 1Sifc[s«# 

[0 1 343 iitWtm) JJESWfcMfc*rt4tt«W)fc 
ft. ieHH2 0 3ft«JSra-bXS:ii^ra-feX-C» 



PatdiSiLrt:. 

[0 1 353 *fa;t»L, as-dep 

o. \-?v9±.\ l zmmm\mmr>®mRmm'?v 

P e £UttM»> fcOfWWi-BW P e mt 

xn+MzTtf^fritz, zuzp e *%z.xn®i 
tzv. 2. 5mw*8rcii4ofc<asfla*Afe*i-r. 

2. 5mWJ2Lt s 6mW*Sf-C(i^»Klt*<£T^£4> 
)h.^3& i te»K;H:{4{5k*S< s as-depo. fflfr 
b<r)m^ls<Mz&fr^tz. £fz. 6mWW?7- 

[0 1 36 3 Pe = 2. 5mW£Lh, 6mW*>Hi:LT 
2HIJaJi^^-^'-7-f h"T4k. ;f-A'-7-r K^ft 

htcj: P e HMt^^WfS^P^UiftWW^ 
^fciltfe. -e-t. ^fflB#c05oiPeK;PS:, 1 

e = 4. OmWtJi-Jit. 

[0 1 37 3 mz. TEMiiJtTP^MU. 
-ftchh. S^as-depo. h7-y?fcPe = 
4. OmW. Pw=12mWtfa^-@i^tl 

i<7)g|5^5r ras-depo. Eggffj k«rf4. 4 

[0 1 38 3 ^. A lR|^Mi:S«^^*L. &Ji^ 

tell Lfc«fil0>fflM«£iUfc L^lki^), P e ggSt$ 
tt, as-depo. KI|.Lfc«^»4-«43>' 
h-CttflftjWSKSk-frr. fi^Sk IXtt&MX'&ZZt 

mttttbtih. ttz, mm-?—?® tfUMi) ii?>h 

[0 1 393 RT^^^^0iiL^WN'-5-f 

weg»**MiMBlt=J: k , (Jk^k'c7)© 

S* { 7 0-1 5 0 nm<attfflC&4£fcj&W!Ufc. 

[01403 @8ii. ■n^<7)M B B B s@s:aa^ts tamm 

TEM^n±.l>za^X&m / Z'i%btltz#)4. 5^m^ 
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4 » 

Wftfcfttt 1 1 0 n mtUrC'fc -9 fc. o£ 0 . f££iB 
[0 1 4 1 ] Jtl^fc»te2IIIie»*fr->rt:l*5 

[0142] (mwM2 ) itf> *mmmnf&2<?)m 
mmizmm^tmmmmz^xmwi-z . 

[0143] #l!M?)ffl^bfc^Mtt fc . 07 tea 

u^totisi^Bfffi«$r^Ts. fit, &mm 

Vto»9> SHigh-to-Lo vrVmmtZ&toltXWft 

[0144] mmmixmmmm i 
mum t mmiz too. g? i 202 ojgy?£ 1 6 

Onm, 12111 2 0 3<0§tJ?£2 0nnu *2=F*12 

0 4<7))By?£5nm, RffJB 2 0 5CDHJ?£ 1 5 Onm 

t . wmw<nftmm%> . *mmwrm 1 

[0145] &te. £<0J: o teLTffcS LtesmUft* 
OW-ft'-Ate, 9 5 Atm x 1 jumWM XcD^WB 
•yf-12^m, U— 9W-3 0 0mWi:L7t. 

[ o 1 4 6 ] <«c. ;<7)i a ixwMfcitxesmfc 

Sr, «a-«<^feffTfPflltfe. i-f , Ha8. 2m/ 
s, ?n.y?JB»jftl 1 6. 4 5MHzCD3TW£!e 
iiUctd^, 5 1. 2dBiOCNRSr#^. £*>te, 
*T4 ^^O»0^«MIHt»fc 1 1 Tffi^S:-0IE» Lfc 
tc\b. 1 lTc7)CNRi:LT5 6. 5dBfc&$f&jI 

[0147] mz. zcdi nmm 3Tm^z£<ot 
-*-J4YL1ztz\h. *<7m*mBumTom<x' 

[0 148] 

1 1T*vV7UOU: -4 7. 2dBm 
3T^f^U7K;U: -1 2. 5dBm 
mm^it: 3 4. 7dB 

££"C\ r iPM'*Jtj fctt, *#a/,fcfl lTfl^co 

[0 14 93 &te. 

3 ta^ 1 1 x<r>v yy&m^Zim Ltztzz. 

9. 3%<r>Vv9m&Wz. Z\Ohy>y7lz*-rt-7 
4 VkW)m^t±tz\h. 8~9K*>«ircra&U S 



Ar^ff=Sr^-y ^«pttS:^rrSi fc*««S5<TX:. 
[0 150] £^J:3tea*^a9igM«fc*ft4.:fc 
^"CSfcaitt, M*** t 3 4. 7dBkftV^fc3&»fe 

[01513 iSCtC. *ie«lll<7)^B B B«®&TEMTP^ 

t m$t LX V vfirV £. iiT\ IklHWfcftfc . 
fljma5#te£Sl2|?)*-A-7 A V Zft-? tzYyv? 

[oi52]*i WLmtnmnmx'WftZft&L. 
ti@4 icw* Ltz%>nt mmx'WbMz&ta&x'fo o . 
te&aj $ ti%»i fc . <i« w^afafi-e^B^e^ <* 

»0U:TEM«£t>i:fc:. ISfitt^ttS^II 

t'Bj^gif^^g^L. s-r^#t^@tJs-ri»^B B B&o 
tm.®.mM%.i. tiximttz. m«<?> 

fe B B ®<7)@li 20-100n m^iiCM tTfc 0 , 

[ o i 5 3 ] ate, *jhJjw^^h3v>figte»r 

4»flifi*««*-C««L,fei:i*» b'comt 4-2 

[0154] tti. vmm^xi&ti&ti 

0H^t1^a^ : 5:^ B ^ BteS^6^< $Wt»*te**tfeni 

[0155] fcfc, *H«WtetJV^ iie#i)i2 0 30 
ffltUGe SbTeSrfflV^#, iWInSb 
Te, AglnSbTe. Aul n S b T e %ft*0)ftl 

m^mmm. ttettiizmnjmttntfcmmz 
ntx^mmmmmm^th. ttrnmi 

I 0 1 5 6 3 I2U:. ^W^W*t^o*HSfe^c7)|| 

[0 1 573 «itr. JbELfc&fls0fCfct %t<x? 
tLX. ISKZnS-S i0 2 /GeSbTe/Z 
nS-Si0 2 /A 1 5:XA--y^^|iL^4ll8jt(0 

izAu*mwmftKUc5i§ffim<r)t><?>x'i>Bk<, t 
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« » 

[oi 58] flu.tr, 5mmwm<7)®&^ *mm®t 

LTti. Au<0ilC« (Ag).i(Cu), ^uay • 

(si) vmmtt+t&Km&iMkiiz 

[0 15914*:. 5Sffij£<0¥89!JS^fc9£, S 

8IyWfZnSll!tfc*WiZnSkSi0 2 ktf)?g£ 
BLHfc<Si0 2 K, it<ZnSMSMiZn 
S k S i 0 2 k <0«£HL SffifcUKl LfcfllfcJB^i 

i t izx o . $ t>izm®mmizmitii&mm&x'Z 
t. 

[0 160] tiz. =FmtLXlt. ZnS-SiO 
2 am:. Ta 2 0 5 ,Si 3 N 4 ,Si0 2 

, a 1 2 o 3 , a i NsaRttttKfm. iem 

^LtJiGeSbTeCOfiCI nSbTe, AglnS 
bTe, GeTeSeZZV/ifl'iyyXmm* Kit 
IkLTttAl^flWcfc. AlMo. AlCr. AIT 

[0161] ±aLfc^*0«fc:4Jv^rtt, *ie 

ftfcfc . -Wiif , ttfEHtf/- F*Wl««JWOW»iaBII 
8*fcR«K3«flU RatoSMifcftiCktf-C&S. 
[0162] *»Si J2Lhtt^Ufc»Jll^atS 

[ o 1 6 3 ] 41\ *£3eB»t £*uf * mmnw® 

i£ikitk^dtt1)m%TmZBZ>C\t%<. as -de 

po. mx-m^zmx^. b*omm&. wmi 

[0164] **>*S*k IX . %mMb£££&!!MI 

[0165] mm. m&wftmmfcnig&izte , r 
x ^ i o otfLmmo? ?v?4 h.mmx-h 

mffit&zttfX'Z. «xA^ryhi*iicatt 

[0166] (»3^Hlt<0JBlB) *«WO»3 

<r>%m.<mWiz-r> \ ^xmit h . 

[0167] *mmBf®z±.&Ltzmzmm-z>*&. 

< k fc vvtffub****-*-* i k £8ttk -**«Sfc#IE 
[0168] CC1-C% 19EE»lfc*Sft*f&iE? 'J7*b 



y^^y^M¥ii hb&xo. 2~i0at. 
% (JS^a-— tyM <7)$fflftX'$>hz\ktfm±L\\ 
[0169] Ztlii. A'*vfi&.mm-%to-hais - 

d e p o . vmx'CDtmmcott&nimzxMmme) 

#*TfTIBk't4fcwC&6. 

[0170] a s - d e p o . OttflrOSF 

:tt£kLT. W^'jrby (Kr)ai//4fctt* 

-tyy (Xe) fc-frtfU #fcKr&tf/*fc»iXe«0 

afp**** o . 2-10 t^ieiMftoieii^ 

k LTftfc*ra$^^MiS£k£Jl.ifcW:. 
[ 0 1 7 1 ] -KOJ: 0 IZlXB&ZtltzmMWtT 4 * 

L^-^iBKsya^ff^sttJBk**. mum<% 

<X. ftgkn^-tffimmikfc-thtS&lZli. hy>y 

[0172] -r=5rk>^. ^ttm*^m 

T, fe a B H SP^^It$ (Rc ) WtftmrnnEMI* (R 

a) j:9tfi<i«s*ifcffiwiaef f -<^fc*^T, 

^b b b^> H k»W|! Lv^^V^ B B B ®-7-^?iJSr*1- 
ttt. MS«aj«*»6JlT, Rc*iRaJ:Oi<£<PS$ 
«l*9M*K»fc* 4 i k £ W«k -TSffl^-fbteT ^ 

[0173] &£k'<y vkftghn-z-tcommL^B 
yh'k^-fl.^®§:ilXl.. cico^v-^iieJi^at 
K* { jSM LTV^^®lcii(tl)-7-^l6(ii^B 3 aA'y H k 

-srrsk^a-rs. 

[0 174] HRWfc*-f <f^^»Rfcttb5«y 

mmtff8.®ztiicox\ vjvvmmmtriv-? 

4X?\,z'J?%<ki>\ ®imZft'>?zmz%j8.ZtiX^ 
te&mizWft-fh t OTft o-C t J: V \ 'J?%< k 1 1 
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mmmz h ? -y^m^m^K *s B B B &o^ti. 

[0175] ot. wmzmmi^*mi&m<?>mm ' 
i o 1 7 6 ] H9«. ^mmmmnmmizfrfrhmz 

30 1I±IS. 3 0 2(3g?lT#JI. 3 0 3(2fE#JWI. 
3 0 4<±m2Ti$JI. 3 0 5{iRMlT'3bS. H90ft 

T4A?\mumTv>ijmx'mx'*h. o. 
[ o i 7 7 1 hi o«» *mimmcD$miz&mLKA 

miz&^X. 3 1 l(i^A'»/^M, 3 1 2tir4X?£ 
*L 3 13IJAA- 7 ^'J^-y7b, 3 14(4^ 
7^Jy/iS. 3 1 5JiXA?-y?€i!5L 3 16fi#X# 
A*, 3 1 7limim. 3 1 8JiS^B-7^ 

3 yfrjuu^-e&i. . h 1 o iox^°-y ?mx. mm 3 0 

10tmMf&?>tilcr)x;-t-y?mizt5^XZti?tiV)A 

[0 1 78] SJS30 114, t-f. ZnS-Si0 2 3 
VXV-y h^-y-y h^^Tl.^^y^gKiSiMS 
tl, RFX/s- y^^iOliff^SOnmOmi^Jl 
302£)£li-r6. Rfc, GeSbTe^-^yhSrH 
fi|-ri,^N--y ^MWSMLT D *i6fc J: O^f 

jft2 0nmCO!Bii!3 0 3£j£Ji-r!>. MV^T, ZnS 
-Si0 2 rjy^y'-y Y9—yy bZMffi-t&X'tv? 

mzmummLx. RFx^y^mzxnmmmon 

m<om2T#l 3 04£fi5c8t-f&. ffiklZ. A 1 

•y hZm-r&A^'yf^zffl&lX. 

£<k 0 HHUS 5 0 n mcDKI* Jf 3 0 5 Sr l£l£t 1 . 

[ o 1 7 9 1 ; i x\ mm 303 wjaaw^cii, 

•y?#Xk LtArtXektoa^iffl^fc. 
<9ifij£liA r : X e = 1 : 4 k U #Xffii2 . 0 P a 
kLfc. 

[0180] imm 3 k R-*ft-cja» ttittm 

£7^7*- YXv9X*-*9VV? (RBS) T^flr 
U!k£<?>, ^ff£fU>Xe?)iiflj£fi2. 5M^%T'^ 

[0181] i^*r ^ ittJBeJMtlSfcft-fi 

£k&<. «a-jeo*ttTiMiw:. mas. 2m/ 
®x\ DVDmmzcvikmn'yfmma 16. 4 

5MHzc7)3Tfi-t5ras-depo. OfM X?£fiJ 
fiUfcIS*. 52. 5dB^>CNRfitSr^. ^(40a 
s-depo. cr>m%&h7 y?lZ3Tfrbl lTiX* 



^&*£y>y?ffi#<£TU lO0gT8. 4%2:&o 

fc. *fete*-y«-9-f h£$9ilU looms, r 
viooo\s}BX'(?)i;>y?mzm%.itztf. z*>t>i> 8 

~9%*)&HT*^fc. 

[0182] -TcOJ: 3 fc, *HSBB!B(c iiitf s Wm 
Mtifi£&b%tUf* a s-depo. W h 7 -y 7 Cit 

[0183] Kttl 303 C-frWSfU* 

^fx<7)» k r 4 * 9 vim. t nmmz^x $ e> izmm 

[0 1 84 3 HI Hi. B»MliZ4ftZtllKrRb3- 

Tis-y?m&tcomm^i-7"7 7mxbz>. zzx\ 
Krtv^mi. RBSfcioasufc. ttz. mm 

*\<7)K. r <0£mii. WMiO«iWW>K r 

[0 1 85] HI HCtJV^T, lOo^lorn-/ h 

E»kDCfl|*fc*l OOHHOjBtfcttfcST'?-^ 
^JSrlEI*t^B#^y'-y^»Sr*1-. ^7 7c0«i 

[0 186] h'^-fytLTOUfflW^lft^-y'yS: 

3Ty 7 ^ftS*<7)B33i 8%T* S , ^*«y 
C:iX*il^^=(i. ffl»tt<0*V>fiBER (biterro 
r rate) iJ#*>*i|«$il. ;W3Lh<0«^tt«Bttfc^: 
tt4ifcSr»*"f5. HI lfr&gtefrfcidfc, ^KS 
KH5^y^ (MA)ti. Kr#^TJt*«0. 2at%(I 
^t— feyh) *^T148%J:0iS<. ffiBERt&^ 
* J HJt=3:C t * J f J-S . K r £#Jt* { 2 0 a t 

[0187] K r^ibO . 2 a t%*g|T'y*-y 

v^a*tt» ioffiHTJifisas^iEin^aiaLK^ 
mffl&itcott£k%m<frb<?>feikiwwM%fzibX'*> 

h . —iTC. K r £*Jt2 Oat ^tLh-C'^x-y fCOM 
%%±.mt , C N R<7)(KT^«t I) tcOT'J) 0 , ft# S*S 
^iSTL^^ktclS. ^ii(4. 20at%liLhi^3§ 

W#tt^t* { ^< i k tiBBti k 4>ix 
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x » 

[0 1 88] tmLsSmtWv? (SA) 14, Kr£ 

it, sms^o+w "o" liKrmi*^: 

k *mc?h . ) K r £#Jt 1 0 a t %<7)f^tX' 

+wzm u i o a t %\2±-Qit >y * tt^tat 

tCtiJn-rS . Kr^lOat %J2L£*3rt4R0>*&fc 

H(iO. 2-1 0at%c7)Igffl-C'$>.f>I># ! r<JI>. |al« 
<0H«*Xefc:oV»Tfcl3tLfclS*. 0. 2-1 2a 

[0189] -rfcfcfc. 4Him(zJ:tUf . Kr^X 
e =5: t'co^x £ffi v ^"C xa' > y ? 'J y^mth tti> 

j£M^Sr3HR-r&Cl&(cJ:0. as-de P o.« 

[ 0 1 9 0 ] =6ri>. *HiBgJBT{iS««^>*mi: IX 
GeSbTe^fflV^, ;«:UnSbTe^ 

V^b^&CD-R (coipactdisc-recordable) , CD- 

bix^mzftm*. 

to 1 9 1 ] xmimmz&xm&tknhjv 
?n#m%m^mmi / z~i\,x®mt&. 

I 0 1 9 2 ] HI 214, *«M0g«<O3KT 

fflK3 2ieo.tfc: % *aKBI«3 2 2, TUT 
#H3 2 3. G8JI3 24. ±i)T^K3 2 5. RftS? 
3 2 6^0HI#^««$^»fi£2r : fi"tS. «^3 2 
114. 7»y*- •?-/ h$il^ES: 1 2 0mm. $ 
5:0. emmCOtf'Jtf-tf^M r-SST&O* 7*'Jt 
•y r-?ijjt)>£>&l> 7 b* TD yfr-7<7W&&iXk. 

*HJ6J$IT'{4. ^/W-yGt^yKL^ 
r-^-y^dawfix^ ^liftftDVD-RAM (digi 
tal versatile disc-random access memeory) $fSO 
0. 74//mtL. //I'-T'GO^DIi^DXh-^ 
* * y -t/Pft^O 7 0 n m t L£ . 
[0 1 933 <Itf)£«3 2 1 <r>±.\,zm$LLtz&®\i. S 
«iB*»^II*fc:, HJI 1 0 n m<0A u«13 2 2 . 
J£/f8 5nmc9ZnS-SiO 2 T{g0T#*13 2 3. K 
Jfl 0nm<7)GeSbTeieii®3 24. Mi?3 0 nm 



?)ZnS-Si0 2 ±ffl!lT#l3 2 5, jgJ¥l 0 0 nm 
<9A 1 MoRS*/l3 2 6T'£>6. ZnS-Si0 2 Ol 
J«iT«L ±«BftfcS iO 2 #2 0at. %fcU Ge 
SbTe(4Ge : Sb : Te = 2 : 2 : 5 OWPWfcffl 

7-ffi) {4. Rc (tSASBOKSMi) #5%T\ Ra 
(^ B B H W$«!t*) tf20%X\ Ac (^ B a B gPOPRJtX 
$)/Aa (?MMtSOfUR¥) *U. 3T*$>9. A3S 

w*«wjw8J»»l t o wmxhh. 

[ 0 1 9 4 ] ifc. £Affi^MfcJfAto^3&^41£ 

imzmmtitimmmx'&z . gggi 3 2 4mw* 
m<mm$. £xm®<Dmm°mmztimmmx^ 

V\ X^«y^Xi: LT*6Ar^X, #*E:W40. 6 
7 P a . 9-y <y h'^OftA^-ttft 1 0 1 0 0 
W, S«(4*A>rr*i: Ufc. 
[0 195] GeSbTefeifl3 2 40j£!8 
t4. 2|«jfi»!!|fc:J:&»«f«^Si:*ft*fflt^. *<^> 
»lfcfirt£fcov^EI 1 0 £#B&LooiaTfctJy»ti> . 
4-f . ^r^fflW 3 2 2 >T{I!IT^B3 2 3#»j£S*ifc 
SK3 2 1 ^ISiiJi^^-rs^oxyt-y ^^3 1 1 
rt(3aKHt. Bl 0fciSU;«Sr*->S h 3 1 3t^ 

1 1 amxm 1 6*^2 o%^k r 

* 4 KrtXe Oil-^^'X 5: h 2 
OOsccmtlAU. Sf^3 1 7c7)r?y^^^y 
X&S1LTXA-7^I3 1 lrtaW)^E**6. 7 
PafcMBLfcSL XA' y ^j!g3 1 4t«H3 15*^ 
5 0WcORF^°y-€:tSAt, PIiefc:*ffiv>f ^V-v 
ay«i«3R3 1 S-kWlftLXmsL&Zl OW^V^RF 
yN°7-$:^At, Ge SbTe^-y-y h3 1 3£5# 
^NMW^bDy^t.y^U, Tffl!lT^«3 2 
3<0±fcll!Wl 0nm<OGeSbTefi«13 2 4*» 

[0 1 96] jlS^XM'y^tOSV^. ( 1 ) */*.y 
JtiXk LT K r t X e h^ii^'XSrffl^G e S b T 

(2) ^E^KIKUGeSbTe^7 

*a : F<A««+'ewfca*iiM*u a.o^-y«yh^A 

StTI>^^y<7)X^U^-$-(S< t^N'-y^ST* { 

jS, ( 3 ) x;N--y ^?H^A-tl»/^v-^ltKWffi<iS 

(4 ) SgfcBVvrt'f TX^EUDDtT^'J* 
-#*-f ba«2 l^Wlc^-y'^fSrv^H 
T, B£li4'a«±^X-f5rySrAI ! f$-ti:-C, S^JiT' 

[0197] ±ML£:& o «r»JSjStt. S^^ASttl. 
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• * 

tZhttlG e S b T e *A>y ?&?<9#aB&&£fic*ft 
£01 0 i 2 K/#£>£>, 5tfeii8#C01 0 i o 

[0198] mmm>itmw&*ftmm<r)ftm 

( 1 ) XA' 7 ?#X<7)jil5g, ( 2 ) tfXff^OitJP, 

( 3 ) xn 7 9W-0fl£T. ( 4 ) fflg/'W 7*0>W 
[ 0 1 9 9 ] i fc, JJBfWSHftfc, ( 5 ) 

«*» i o xms. * TjfflR-t s . ( 6 ) mmw * V 
mzmixm^mmizj tyy^v-zmMth. 

izMv9m-&4*>fcixmm-'p*wkz-£& 

[ 0 2 0 0] $ ( 7 ) ?-^'-y r- hStgOOOgg 

*ts-*H\ (8) ^-^vbt^tTa^s^-frT 

[020 1 ] CLft^^^MSiffi^l. 9. 

*lfciE81 2 4<ajiW£*i»liW$rX''«y ? U y^ft 

£3£ffft. #X4»g£fft. MBE (molecular beam epi 
taxy) ft, 75X7CVD (chemical vapor depositio 
n) ft, MOCVD (metal -organic chemical vapor de 

position) mztmmn&mzmm-t&ztitwm 
xbh. 

[0 2 0 2] HytBLfc ( 1 ) Kr-Xe;ri£# 

(2)aE#Hm. (3)ft/<7-. <4>3S«/< 
>f W7^hayXA- 7 ^ftSrfflWCf&SLfcG e S 
bTeiEIJUf 3 2 4<0±fc, jUSO"??'* hoVXA 7 
?ft£fflvvt, ±!TO*WI3 2 5, RW*3 2 6*l8a 

lle*ttWvO>*V>iI&: 1 2 0mm, « 
W:0. 6mm(7).-KW-W U V®<fbl!8 

[02 033 ifc, JtttHfc LT, IMtftTJXfm 

-mm&xftmmpwj: * %t * itw us. 



hmt 4x?\t. immm&^mw*-? 9 u 
*ft ■ ftfrt?fT*v\ fts^wtJtfcUfcafc. Wh<m 
mxmiz$t^x&n&\z-&x^im&fcLt:i><?)X'$> 
h. zzx\ itmixm^timmw* ? 9 y y ^* 

A. y ^ »j y?%flrb m-Xh 0 . h n vxn>y 9 

blXO. 67Pa, fi-y>yW0&XJ*7-iffil 
OHfcl 0 0W\ mite&UTXbLtz. 

[o 20 4 3 ^mmnttr 4 x9 btiMT 4 x9 b 
imT^m-mmttz. t%h*>. mm 5 on 
m, mHsyxouAtfo. 6c?)iffim£%&3ki:ii-r 

<?)e- 2 £(2^0. 9fxmXhh. r 
7-y?e>y^-«0. 7 4/zmth'-AX^y r-Oe- 2 

SSfcWLT. IH[6m/»t, ftfflf-yr-SO. 4 1// 

m/b i tco8/i (>^M<r>yy9^9-ymm. 

[0205] mms&t:itrtzffl»i 
ti^mmm^m 1 2 or < x9 b Jt«r ixttw* 
vmsm (tem) -e^ia^^^s 

ftv>±»f. HlflOAuSr-f^-ysyy^ciO^L 

[ 0 2 0 6 ] m 1 xmmmmcoitT 4 xtomm 
%m^>*9-y*mwmxb*). 01414, *n 

wi 0 0 ) <r»^-y tm-WbWrt'b l . tvrtitzts 

V^Tt, la^OLi - 1 , L, (4#^r i - 1 , i^gO 
yyVhy -/9. G t ti i #SO^;P-7> 7 -y ^, A 

(§, Mwti^-^ojs^-enm^-r. ttz. mi3x 

wbCBii-Wcth. 

[0207]-*. fi!*ft«^o-C^L^it®T 

*^^IBIimt OW^t>ll 1 4 £fc^-C#iF B ^> H 
ABSPA%< , ttJMft|K>*9 h V—7Wzft&%<7)tl 

[0 2 08] ^L^. *mmmcr>T 4 XtlzttLXyy 
^f-^il2m/s ^>*jSBttfl*fttl Bl* U , Rtt 
ClElt'^-V<0TEM|WEStf-5fc«lft» OWf^tH 

1 3C»v^-y»ILt. 

[0209] ^n4>^ji^^«(i. OT^i 0 fcWRaj 
*6. t-=5r^^>, IE»«f(cttiE«"7-^K: : SrSaWi» 
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tmx'bz>&t\ owma^^v^jir, ni3 

[ 0 2 1 0 ] o£ 9 . 4«Jt»»<WKT < *?l±. v W 

[02113 jsui, mmzgmi-rDxmmmem 

[0 2 12] UELfc&ttWCtt* Rc<Ra 

K>m&m#tLX. »RHZnS-Si0 2 /G 
e SbTe/ZnS-S i0 2 /Al ifcttA IMol 
fcx*«y*jSJRLfc4»W3itf>fc0>, ifcli. ZixlZA 

[ 0 2 1 3 ] mm . £JfJ8M!BItf>*§£fc:. ^SBylfli: 
L/t(£* Au^iCi (Ag),ffl(Cu), y'jay 
( S i ) ttWWW+fcSISatfrf *4Mfttfc 

(2. ZnS-Si0 2 JiyK2. Ta 2 0 5 , Si 

3 n 4 , s i o 2 , a 1 2 o 3 , a i Nmnmrnftmti 

®, b IX liGeSbTe comzl nSbTe, 

AglnSbTe, Ge Te S &tl:)£<ni))\'3 / fV%8k 
flfk Zmmt LXHA 1 Mo<Dm. A l C r , AIT 

i Kt'coA i ^%mtm%b'fre>mM.m$iLxm^& 

ZktfX'th. 

[0214] § £>fc. ±»LfcAfWI«cev^l4. £E 

met. fflm*-v&m*0&w>X3& 
nmzmmizmm i . mnmkz'&h z t # t# i . 
[0215] tmtmmii. vimmucj&mxmmz 
ti. UTizmwtmmm^z. 

[0216] t-f . *gSfl0BSRfcJ::Wf . ISASc^KIt 
*#i|s|WttW>RSt*J: 0 tfi<ttS6$nfetWWfc*E 



[ o 2 1 7 ] ifc. xmrnmizxtiii, mmiwm 
&&itk^omm%xmmzt%<. as -de 
p o . <7)W&?m.*>izmmx'% . aoeiwHt* 
L*-t^4 himizrnitenwwm&ftzmx- 

[0218] **>teft i: LT . ftMHSAfiSCig^Kfll 
[0219] OlSfflLizi o fc« *^m®=<tn 

[0220] mA<7>mmm) <wc, *mm4 
<7)9m<mmz'o^xmtt-i. $mmmiz&^x 

[022 1 ] 4&smmi±Milt:Bm9&l+&*& 
tLX. mite, 51>»3&»6«OjefiSlttcJ:oT|gaR!iSk 

W/mKK±6W/mKOTtS)S>:tJ#ai: L< fi 

wxgpti, mmizitgkmtfmx'fohz t zmtti 

[0222] «S&fld£»*i*tf>7 

[ 0 2 2 3 ] fcfc, *«KftNWKi3V^ , r^jt^fc^ 
[0 2 24] ifcli, *HJS^®{i. ^S5A^03»f 

± 6 w/m KvxfX'fo mmt-rmmmsm 

[ 0 2 2 5 ] 0 . 4«SS»SRO«*tt. ^^^t 
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[ 0 2 2 6 ] £ i T. fHBfte#*# 2 W/m KJJL±4 

[02 27] 4fc. NEEMtt. GeSbTeifctt 
Ag I nSbTe£±jfc#i:-$-6£i:j&*aiU\ 

[0228] #S6»#&li. TXrtf (as-depo. : fflil 
£44 o«« ) <^Hf^<33£6^* I ±f E LfcKfflfc: 

[0229] ±iiUz^mmmmcow^mmmii. m 
wmt%to*>wam*Mv mzt'izx mm*. 

sues tix^hut x\ %&mzA aa*yj\s < 

z<m®.<7)itij£. x -> x ms ^mmxm&mmtfmm 

[0230] *mtmmim*mMm®mtim-t& 
i><r)X'hhtK mfenmmmm&tiMmmmijm 
#mwj:<7>x\ niTiz^mmmm^n^tmmi^com 

[0231] ffiSfldE»fcttfflSil4IE«Wiji»tt^ 
Xn-y 9 'J V?mS.. Hx*;Mf-0>7/1'=*> ( A r ) 

^ satire** . ^\-7 *sm«sffl*»s>BffiMarr 
saw s izmz isfsjti i o wmmx'h o , «ws*» 

[02 32] — *T , Ge SbTe. I nSbTe^lE 

£<0i>m^b?*>&<7)X\ < y ? AIRin&OiB&ff 
ti#A*#»fc**R-C**. ££Tag^i, ^ 

l±m%&t^oz\kX'h2>. flttfrfctf. ftfEI§»<0# 

sbbku;. h-Aoaa, t&wmimizitffifti 

ioio K/y>?mx'h o . xn 7 
■eiBwHfasMEiOirififSfleiv^^-c*^. mm 



[0233] £«HttW«ewit^tt. 3Ms**fc:Rtt§ 

j; . 5 vy&miitfmsjfi*.* ^x-h 

mvffinfmm<?)i}tfwt>Mz{&\\ namm** 
(zisgsmm (i-s?vx?)ibM'>xi>&^) **^r 

h. 

[ 0 2 3 4 ] U>>U *fH8«tt, ffM^@K»SO 
tv^d^'-oco^^aiT'^l.. fed— 

[0235] ^mmm<r>mmm^umm^^ 
itx. mmumitik&w&zmmxBmztLmfk 

mmizi&rltfh ZtX'&Z. x^-jp ^Ift^MHW 
^ftW^tis XA./^^tLtGeSbTe^-y 

m?izMi'itiiW®mm%%^t>ti&7i\s3> (a 
r> xrxiOfc»flr^yrby (Kr), df-byy 

(Xe) t>L<lia^l^'xjffi^S*\ £K{C 

[0236] UIK 0ffi^#B3Loo*^M^HJS 
[ 0 2 3 7 ] 01 5RVm 1 6tt, *H»^OHM0i| 

WiH-WRr^T*tfc. 01 511 ftgJffl&LtoH 

«3t^«***L. 0 1 6imm.mH t o Lmm ( r 

c>Ra) «^f. 

[0 238] 01 5, 01 6£fcVvC. 4 0 Kih7-y 
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« * 

0 2li« 4 0 3iiT%=F#m. 4 0 4{iiBli . 

i. 4 o 5ii±M=Fwm. 4 o 6&mmx'h&. 
[ o 2 3 9 3 0 1 7 (4. tmm^mm^<o-mm 
tm±mx'fo&. -ttch-b. nm\t. dvd-ram?) 

""rHUXgPj #lktft>tlX^h. r ^-y^S15j £14, 

r FuxKt'co* 9 f-mmtfrv tv vmt txmn 

1 0 2 4 0 ] «ot , iBfMtttf) r/v. y ilfp 

£ tarn Ltmzz v&t&mtfBtfmt-t s - 

Sit fc&£„ 

[0241] tlx. mzmm-hio *mmmm 
commmt. ®immxmzm:\<wx\ z<?> ^ 

[ o 2 4 2 ] 4 fc{4. ^mmmmmmi&mi. *mm 

[0243] ^^S^ffl^fBIMftte, J31T<0^ 

tiOfftswc**. irUtf, «wo. 6mm, as 

120mm, h5 'y^tf /f-0. 6/*m, 

7 0nm<7)^$:i|-ri>„ 

[0244] #Jf OM4, mitt'??* 

? y*^£fflvvcn«=rirc* o , s«4 o i <r>y 
iv-rmuzmk. mi snmswi. muzmm i o 

nm<7)Au¥3§ B .HJg4 0 2, 8 0 nmtf)Z n S -S 
iO2T8FFi!Wi4 0 3, 0 nm<9Ge SbTe 

EHiB4 04, §U?3 0nm?)ZnS-S i02±Sflr 
M4 0 5, $tHlOOnm<7)Al-££EIfI8!4 0 6£ 

9 »; .016 ntmnm^&iz 

14, WitfBWl 2 0mOZnS-Si0 2TSi5 ; F^ 
403, mW-l 5 nmOGe SbTeJi4 04, JiJ?2 
0nm^ZnS-SiO21ST#l4 0 5. &J? 1 0 
n mCO A u RSt!8!4 0 6 £X^-y * U >-^fiKIS LT#& 

[0245] «-««ns^«*W4, mwfrbm 



[0246] *H5fe^.^ti3^T{4, JJELfcffrfcMl 

mfrwtfi, ( i ) tmmm&mz, vwmx-m 

SilSAr^'XOftO^, Ge, Sb, TeJkXJ^v? 
n^zm-^&^mcom^Kr, Xe, Kr-Xe# 
xitSIB'tftC fc , ( 2 ) x;<7 *tt?*>Hi3liiH'W> 

SO. 2 5-0. 6 7PaJ;0i>iS^ISS-ri»^t, 
(3) Ge SbTe^-y-y h^A*^IW:i£L 

FaM TX*m&LXXrt«j m?<vw&Ltxw( ^ 

u-isa>vfta&&<-t&zt^ (5) fmmzxvti 

[0247] JJEftfNoaUflfc J: 0 . X/t y 
WLkXM&im&tteTZ-it. TXTtfvimmWZjS; 

mmftt^&'m&m^m-h^ttfxizh. * 

tilz* ->X , TXr^MMl»^lRfiai**fi!*J: 0 1> 
mm&ftXUWthZ tliZX oT, 

[0248] mm*^mmmmmi. jjbu 

1 0 OW-^kWj; 0 f&Mzl&l£t&Zb%£X'$) 

&. zwrnizLxBtfLLttrnm*. Esm^ss^i^ 

[0249] #&BMfi, ±iet^#gt'0 1 5SI/0 

lO»*fc:Ar^iJBV\ #XE;f)£0. 4PaSS 
i:L, X^'-y^A^Sr^l OOWfct, ±TT»IRO» 
j£B#£ 0 . 6 7 P agjgm'Xffi^ , 1 0 0 W<0X/ * 

[0250] WT, *Sttl»JB<oiSBttrJfe(c J: 0#J«L 
fcHl 5^jt^H^^*Hmm^ rr 1 j , 
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[025 i] mLt&mx'W&Ltz*nmim<n>m. 

v) f&mmm%.m} izz-oxmwuz. ztut. m» 
mm% ■ T-mffiffi ■ mm%m ■ ftws^x as • m 

*). %<r)t$Mt, Mitt* Proc.Themophysical Propert 
ies 17,p43,Prc.EURCrrHERM , 57"Hicroscale Heat Transf 
er" mfcffi*ZtlX^&. 

[02 52] z<7)m%mi&. mM^mmtmm^m. 
mzft-rmmi. mtommizmt&tf. mt&A 

l 0 - 5 (K- 1 ) nMeMnWM^nWk. 

itttxmmx'th. znmmzx-te. ynmnmrntm 

JS^ifooiM^S&teli^ft^t&l? t , IK l 

[0253] mmmmftM ( e=nr# > h > ^eu^sii 

&<M%.t&zttfX'*hittRW-<?)&mx'$>&. mi 
a. ist*&<m^t>tix$t: fftsmmi zt'timt 

f&SflfcfcflyC**. W>L.S10-I100nmi7) 
WAOSBBSBta UzWfe^mimfr^tztzMz , 9 

0 i £ aWC* -» fc . #&8B6fc J: -5 T ffi&ftffiggt 

(f % Jpn.Appl.Phys. 28-3. PP. 123-128 (C§$f3*V?& 
0 . *HS0g® CRIji-r G e S b T e IE^®^^ b b h^ 
^mm^WMMtLX . 0. 5 8W/mK£V^ 

xv^zns-sio 2 nmsmmj: 0 iffiV^, G 



e S b T e JROiSA9!(^ft@PfS 2: ra-*>»lJg«T** 
j£u Ge. Sb, Te#/?c7)A*;U7^fK^^ 
V "5 * U < fit ^ TttE L<S&bLV\ 
[0254] *fMB#t>*S8Si£tcJ:&JI£^»ili5*K 
*fc#, SII!W)<ffiefl:IBfiai*fcfflV^n4»l Onm 

SI 0 /i mJI<0§££H;:oUT«l£ LtlW&lZ&^X i , 

[0255] ifttCfctUC. SigB#fi!#jj? ( 

^^mm^mmwm-th%><nix\ xyy% 
izx mmmmzimuz®. rv-rmzx <omm 
mmmco^ti trrj-fe* > vx-yx-ma-z hnx- 
hi. ««> m^fmir^zmntx^Ktm 
mitfi&T bxmmmtf&Ti-&mmzm®m%.-ti 
*mx-bh. tmrnmrnmcnm^K mm a 1 mizm- 
&mmnmw¥fizm\ ^x^mtmwt tr^ffl^ 
#i6"c**. Mfe^^if. mmco&^mz-imwKW 
mzttixi>. mwizA mi* 
mmmnmmijfo^mzmztiF 0 a 1 a - vmmm 

[0256] » 1 0 n mJiC^iKK^^ffi 

01 5rimi 6<DT<z7y->y>\st. mmm 

S i±{C^Jf lOOnmOGeSbTeJSSrlif 
ft-CJBjSt, 3iMt-C0lR(fMJ?2 0 nm<7)A 1 Jl$r3 

a i ^e%^atK«(=A!i t-;^7i-S^)* 
ifc-cKfti & *{B t , -eo±tn/i 1 0 ~ 2 0 n mUS. 

[0257] w&mr* m%w®%<mmm&. 

[0258] tKJl^T'fflSLfclEIW^f ftK««<0 
}«&fiaW«i, #ffiWfc«7 (W/mK) X'fo*). m&tfk 

mzimtxe. 8~7. 2 (wak) ^KH^ffiSr 
te^xi>*mtmm<vnmmz&^xi>. 8. 8-1 

0. 1 (W/mK) c7)®Ht$>0. flaw>IE»JB^Ml 
««ffl^R©IWW5 1 • 3~1. 4fggJ&0<I£7*L 

[0259] *^m^ienii^^fK^{S, 
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7XT#mi-%hm£imimz'o. 8-6 (w/ m 

K) <o«Ht*ofc. £<3«Hrt?Offitf>£3tttt. tell. 
[0260] #ftK«*fc*J^ 

&me$k&&*k <7)*m#)%m£*-t z t mm**. 

[ 0 2 6 1 ] H 1 8tt, f^fS^ ( k ) <«£€i: . H 

l 5 ofiiil^T >r x 7 vyy'frzm^x MM Lfc d cm 

[0262] DCiliM®! JTF^SfcJ: 
S6W:. -fZch-h. 01 5<rm&F> : T4Wk. $£6 
5 0nmcO?t}gi:NA^O. 6<0*t!|t!l'"yX£3rr&iF 
ii/^fACt -y h"f & . * l/C . MM 1 0 m/#T*HI 
«gU Saia^N'V- C««&fclilO~13mW) 
•CI lTffi^r?-7£fEiiU:fJL CNR£»B£U 

fflii^y- (4~6mw> tDcwfcsaitur, i it 

[ 0 2 6 3 ] 01 8 iZ&^X , IIAl±#§l5£J»)ffl£ 

T-f^^-c-ti. Dcm**{i^5dBgjrcs>*). m 

iOr-f 7.7£:loVvCJi, at^'O. 8~6W/mK<7)&B 
■C3 5dBJjU:WBV^|**3WI4>*lfc. Wfc. 
-4W/mK«it11 4 0 d BJ2Lhtf)ffifcTffiVSTI 

[02 64] HI 9*i, £&J»Ht:-ttl3l£8«>3T-C 

9£*ti?ti&t. 01 9fr$>Wt>ti*Ziolz. 
Jift:OCNR(i2 0dBgEi:tS^*^ 

^>5 2dBSJS<7)fiia6-C©V%CNR*i#4>tL|) <> Ztl 

TwtoigiE«fc:*j v >t t mmz&ikA^-wBf&tfm 



[0265] fiUb<0ltt«A»4>i«<?>*«Sr«J: 3 fc, *HSfe® 

hizmmt hzt ifflmx-h $ . 

[0 2 66] Hi 6te*LfcHt oUSflefc*iVVti_t 
EkRMSto)fffil*fTV^ Hi 5<7)%fab 2 d BSfcoii 

L t o H&tf H t o L^)V^-fh.O«jS(©Jlf*cC*J 
LXhMkZm-f&ZkWttfr^tz. fflU HtoLl 

mmwitmx'm?&ii&teffl®mmm w 

X\ TKUXflW-. V-Xm^OSMULt oH«M 

[0267] ±.mmmx-\i. mm t ix g e s b t 

Ge SbTe tCffeOTC^Sr^P t/i*^ , Ct>3lfflaj*. 

®HI±0. 8-6W/mKT*o/;. 
[0268] JJlhffR? tfe^#Wtts G e S b T e %<?) 

tmmzm^tzig&xh&tiK *mmm±. Agin 
sbTe zm^tz^&izhnmzmmi z tifix-% 

•ft£h J h. GeSbTe^AMWfflJ^ti. Ge : 
0. 22, Sb:0. 22,Te:0. 5 6ft5fiT*S 
^>jC*fUT, Agl n SbTe M 
HI, Jpn.Appl.Phys.^Z pp. 5241-5247 IZffl^ZtlX 
V^SidtC, Ag : 0. 08, ln:0. 13, Sb: 
0.49,Te:0. 3 OftifiT** . it 0 , V^-ftl 

tsb, Te *«±jfi3i-c* o , sftfian** ^ i o %m. 

TiltltiMX'G eSbTet n^m&RQtf&btl 

[0269] $^>tPL<(4, lE^ii^Wfc LTtt, 
±IEOfl!ltet>, ^/Pa^yjR^llfl:^*, 0"Jtli'Ge 
-Sb-Te, Ag- I n-Sb-Te^-etl^wC 

r, v, N^SraatKiaSint^limSrfflv^ifc^-C 

[0 27 0] H2 0(i, Ge SbTe^37C^^Cfc 
*tftlSJMly^rao^^*«*Lfe^57HT*4. RH 

mx-t>&. 

[027 1 ] H21(i, Ge S b T e & 3 TC^-^CiJ 
V&t£iMti8J%<?>'ft : (tit:m*Uz7'y7mX'h&. RH 
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[0 2 7 2] 02 0^02 1CDt-?IZ. MUX J.App 
1 . Phys . , 69 (5) . pp . 2849-2856 (1991 ) £11* S tlX V ^ 4 . 

^gtt*«4 L a 4«^H(i. G e T e fc S'b 2 
Te 3 <r>-^<r>&&tt&%im&Zm*m±X\ Ge 
Te:Sb 2 Te 3 OJt*#5 : 2frh 1 : 6<0BI 
0«jS»#£4M>tCGe, Sb, TeWffl|jll^« 

[0 2 7 3] 02 214. Ag- I n-Sb-Te^47C 

HIWi- (AgSbTe 2 ) x (In 
j_ y Sb y )i- x t^L/ifflfiK^xi: y# 

TS6fcJ:9a*U\ -f&fc^ x=0. 37~0. 
4 2. y = 0. 6 2-0. 7 9T^£*l4iffiJftiEffl#S 

[0274] ELhPSfc W: J: ^ fc. **N«Wfc 
tfXZh£olz%&. 

[0275] (t£5<7)mtii<0&te) <&Z. -*W%C0W.5 

J4. mmmim<r>mm*wv9 >j >mt m 

[02 76] -t=Sr*>^. SiriBS«LLKtt«Sft*: 

ianji fc 4 m.^mm<m&ijmxh-y x . 
mimwu.^zmim.m^v 9 u y^fcj: o*tsw 

4HB::. ?-^>y McBJir*4«BEVd c fc «y h 
«j^*o;^y*BMMffVt hfctf>Wffi£Vt h< 

v d c ^ 1 0 v t h t -t 4 z. t m&t -r ivmsm 

[0277] z.zx\ *mtmi&<7>w.t L^mtmit 1 
x . miswev dct fris^.^° •/ 9 bhtoe v t h 1 0 

Hft£3Vt h£Vdc£8Vt hfc-tiifcfclSfSfc 
t4. 

[ 0 2 7 8 ] 2 fc . flfiax^ •/ ? U y^tf>IRfc4jSS*l 
4ft^n-r7X-?4»<7)-f ^-y^JSN i 1 0 
11 (cm- 3 ) <Ni&4«fflfc*4£fc£Wf»i:"r 
4. 

[02 7 9] ifc, ttiElEgRtiU GeSbTe^di 
Ag I nSbTe*±j£*l:-r4;i:*»ai:-*-4. 

[0280]-*. ^as»JB<o«5(Bfl:ie«aif*^)Wfi 
4ffl^meii«*^s?jt-r4i5SjSga-cs>oT. ureas 



<?>9-?v ht. mm9-yvbt,zmj)$muLxn?- 

u-77X^*£&~?ht&><?)%nb. BulBft^n-T 
?X^<7)$Jg£ii#>4 fcfcfcStt tottfz?v X^mjSM 
Wm.b. Zffiz.tzZb*®Wlbth. 

[0281] *mmn. Jmmmn&mmi-th 

XJ^;9&frbXrtv9-f&*imLtz%i&. ±MlLtz 
^— Jr*«yhW»J«7C«fcfCti. Ge. Sb. Te, A 

g. intfitm)xh&. z.tit><Dim<7>A^v9mm 
m& (vt h) ou Tcsoasfcxyt-y^^x^a^tc 

«B*K*a*4fc«>fc, Asw^vdc^dttsoov 

~6 0 0Vfc§;fl. VthcOl 5~3 0«W>«*«aUfl3 

*i-o*fc. witit i£iiScoxyi-y^fr£psat 
guiirfiotgi, fiatfflv^n-r'v^vdci 

[0282] -T^rb^. *M«^-r^i?*>TXT^ 
«®-C'*fflW(c-t-^ ; 5r : l?J[s]ieii#tt^#^ix4 V d c <d 
KBi4. Vth<Vdc=S10VthT"$>4„ ZZX\ 

/n-r 7 fc coiacEpjD-r 4 m&xh h.x>^9 
u y ^t(4. 9—fv v tmmzi& at, */d 

t. ^-y«xhi»«*xAv^ftaj-r4. vdciiDc 

Ltf rgay^rx«ffj fcinf«;S*i4. Vthli^ 
-y-y MJjR^yCy ^2SHJ-r4IHix^;^TJ) 0 . 
^-^•y h£Alt^4 -f ^y^X^/WV t h*}lc7) 

1-4. 

[0283] *^HM(i. #£i6^JS£M43fi§-C\ T 

1^>M4^*S«£^V^. Vdc>10Vth«* 
fr, J;iJJIfW9fcttVdc=4 0 0V^)jfttt-Cff-9fc 
(Vtht-9V^{ifM2-r4) . TXt^^bW^ 

t . ioo misLtwaks u«Hitr^t=isaft 
Mzwtrth. ft&nb&ikcD^mimcDmmift^ 

0 ®mmzmmLx%&z%iikttit.:imm<?>&« 
im^mm^mmm^mm (tem> (=j;o-cs« 
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10 2 84] *0>ttft, TXrtf^HW^IEtWfcfc 
[0285] £*lfc*tl/C, SW#W1'^ 

m%mmm&nwzmitmmzM.i. mm® 

[0286] rxf^^ftti+ciWMJi 

?-y> y y<mmMl*. Ge, Sb, Te. Ag, I 

( V t h ) Ji. 7G*tf>H». ttixvfagRztt 
•fh-hK l 2-3 o e vmtn&Zitt: SitMt 

fc&TcSWV t h £&m%i#X£tt LXTfit. 
[0287] 

*1. X/ly^HteX*;^- (Vth : eV) 

He Ne Ar Kr Xe 

Ge 30 28 2 5 22 19 

Sb 25 23 20 18 16 

Te 24 23 20 16 15 

Ag 2 0 17 15 14 12 

In 22 20 18 17 15 

*WS*Wf ^fclKKaflEi: v d c t omRfrH^^H 
■ttSiiOrtffli <jauiG«*#*«W:" 0" fc*4Vd 
c) fcifctfxfcfctfrcfc*. 

[0288] z&KJknvm. zmtJktoMvfux 
[0289] nmi. fSjmBLZ&fr&tzMz, mm 

%VdcCDm&. 4 00-6 0 OVfcVt h<01 Oiftg 
feLhtfOffi^fflS^TV^. ZtllZtflX. 
fgli/fSr^-y ^-tl»^V d c £££$r#4>«*£K 
#U WMfcWW*»fc* 1 0SBWLfcfiW)Rlt*fc:* 

cj:ot*^ofiv>vdc <o«Hr, eiw^fiwi 



4>*iSVdctf>«HUU VdcglOVthTJbofc. 
V d c #V t hMTTimiffl&Zti&WX'. V d c 
OTES# v t h "C'$> l> Cl i: J2 s o £ T' i & ^ . 
[0290] Vth<Vdcgl OVt h$r4RHfciH 

*)10iaS^(=«^$ni,^S: ^MffiH^J i: 
O rfSAflftNj J: 9 fc^fc«WitfK»«i££fc 
[0 29 1] ZZX\ fe^Wl 7l/-^t L 

<tt^a vvy*->VT7v ZiMztsv&mikitmm 

y«y hfr&^^tttfiSftfc*^*!!* (Ge, S 
b. Te, Ag, I nmfttlt><r>yj-?-. 

tt, IfeeVfgJg («7jK) WX^&ftJSll 

immx r )hHhMzmtwti. ttvpt. m^tmx- 

BtfL LfcfflSMH WMtoTX? Xffl&iz or« , Mil 

[0292] ZtllZlti LX s *mfflm<?>V d c W^H 
SrfflV^fc, ^-y«y h*^JScaj-fl)X^->y^Si^X 

mLkX'&ftmm&tfi&T i > taia^sg^tt s 

*S8«* 1 E-fS^'ftT^^BVfk-fl) ztrtx* 
5. 

[ 0 2 9 3 ] ffiSBU: «k 3 H»*S3SPfiI»Hb«fttS: 
ftifcAtUi, Vth<VdcglOVthi:tW 
SVW. £*l^OOT2fii3fcfflV^ftT#£VdcJ:9 

mn$mLwmTLxx*v fxnv&jmmt&t 
m zmiitimftmy)mtf±.®z>£oiz. ig£**> 

n x h $r±(f -f tcx/U-r y h * i^ft !> *\ t L < til 
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» * 

a X? 1 8c£ 9^i^ia&k'&MiSk^4f£ftOTi& 
at" 4) a&»&tt, Vth<Vdc^l OVthcofeffl^ 
*VC^4. 

[ 0 2 94 ] 4£. X^y*Ig<Q4*$WStf>|6LhU;X 
VSKffft ( I i ) WflttO, Wfeft^o-r^X^+^-f 

#vwk (n i ) 0>nm&K*izktfWft>tit. z 

^-y-yMlffllt StktKk. r (Vdc) • I i ■ 
Stkf|-f£k#Eii*4. r (Vdc)ll rifiVdc 

4) OKHrC&SC U r (Vth)=Otft 
4„ I i k N i fc^Rltli. I i =e • N i • v 

i/4*4RKR36«*>4. Ci-C. e vili 

ot. VdcjWK<riNi aw-tfitf Wv m£J®*££ 

44N i £itt0n£-£4#ak LTts. v^hoyr? 
Xvffl&:5<D®IHftKOitiiD, 75XvftjBWifc>KJa 
W, *o-#y-K«?asL 4*y$L SBMS^X 

k#aj**. 4fc. x*/udfiw«nrfig^K 

■7* 4f t ffl V ^4 i k t *&*WC& 4 . 

[ o 2 9 5 } ztit>m-mmmixmmm&Ltz 

t££. N i #1 0 1 1 ( c m- 3 )<N i (CpKSfiT 

4 . mmmmm?h& z t ta. n i oth 
{i. nfflw&j£ig3f flitrv d c # 2 v t hnmv 

<Rl^«WWte"Ci 0 . 5 nm/WlkX'fo*) . Vdctf 
1 0 V t h<m&1,Z\±2 nm/miB&>-\-MZ%L\\fflgt 

n i fcwcjjwiiiv^, 

T. *?4b<t4N i<l 0 1 2 (cm-3)fcti«* 

xv«j»bji#8 ssit-t mw, vth<vdc^ 

1 OVt hCDffiHfcfcUT. Ni#10* 1 (c 
m- 3 ) Ulh^S$jgX7X-?££j£-C'#4. 
[0296]CIT\Vdc -y ^fgiKfttt 

fctfiB**. Nili. ro-ygTSSSt* 



m rr^XvSSi^j (rtffl^fSHHJliR) 
TV^4. 

[0297] Effi$-#^Loo*HSfe^cO||}6 
Mlwv^Witi. 122 3(4. **H9^«0»llctt 

itmx'hh* H2 3K*tfe*aitt, ±kieimio»jr 

4^k* s ai*4. %>%hL, imwtmomommm 
2 3(r)mw.*m^xi>mb%\ l K 

[0298] H2 3(CUl^T, 5 0UiJSWSSk 50 
2{iXV\--y 5 2 1 (4X/N- : y ?j®5 0 2 £}Sj£-r4 
*A*.y?>J yff-yv K 5 2 2(i^.yN°-y ?i®5 0 2 
*«lS1-4^-y<y Mv^'S^ 5 2 3«iX>N"-y^}® 
5 0 2£8!j£1-4^*-yK 5 0 3liX><-y 
5 3 1 (iXA*.y ?«jg 5 0 3 Sflll&f *ifS£UDr&** 
532ttX^^«»503tfllBW4RF ( 13. 5 
6MHz)«8L 5 0 4J4Vdc^:i:?^ 5 4 Hit 
-/ , »504*ilSt4Vdct^, 5 4 2tt*-* 

^5 o 4 ifliiS-rsKSiftSiHffiro-rk ^^ox3 

5 0 7tt^A-7^#Xft^, 5 0 8ttj»ft», 50 9 
(SX^Xvro-^ 5 1 0(iXn-XHS§. 5 1 U4 
7^4ny75X7, 5 1 2\imm^3 4/lX'& 
4. 

[0299] *^«c{F|-C{4. R F V n y|!dl(0^J 
ttfttf. h^wmfi&teteDCX'Lffifr-f . 

4^. -7^*hoyflflrct4ftlv^a#OZ«ft»Ct»* 

saBBffl^)iatteii*««iv^ i^)*-c$>43^> xa- 

>y ^«BtCJl«*thWRft»t ^Tfc 0 > y ? A* t 

9 U y^ltfc^lRWtfeiiT v^i fco-C, R FjIBf 
k^ A --y^ffl^LClHlifSkfi5!l«E (Vdc) 
^*^^i-5-CV^4. 7n-7i:J}-xnX3-rH^ 

4*-^ 5 4 2(4. m ^mmBm^mmz^m^ 
t>K *mmw)*%m>^* - 9 x-h 4 v d c cDmg 

JlfefflfcKiIUfe. 7°7XV7-D-X5 0 9t4. 

[4. ^^y^Jt=Srk*^X5X7/^^-^^S!l^4@ 
WCWftttfc. Xa-XH]8Hiji«^<>^T> rn-y 

4. idTJi, vX^hnyr5X-7®@ (^f^y^ 
8(tKft »tfc i <7)X\ 7yX-?®mt 9-y-yh ^AS=f 

i-4-f^y«8ri®jg^tiJp$^4 mx-ikwuzijox' 

J>4 . 

[0 300] 4^:. H2 3(40rl§, ffih«I^SX/N--y ^ 
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LXM't-imt KUB&m&ffi&X'hffihKW 
XA-y tiixtet LTli. TJUzfy ( A r ) 

He, N e , Kr, Xei, L< i±**l4>fD?i-£#X 

*fflweta< % mizmtxmm. mm. *m 

^b'<o^jm^fx^malX fcflfcMrv^. 

[0301 ] ±f£L^^a^ffl^TWTWI-C*^Sfe 
[0302] (81 oUSSffl ) *H5fe09-C(i . 

m^^mmmmt Lxmzryx-?mm^^i^ 
&ifi$ *v^<o v d c tmmmmnmmxf®. 

fcitfi £fflv ^X WTO^ JI-C^SS bfc . 
[ 0 3 0 3 ] 02 4(i. *^)|gW=fcV^IS#L^ieil 

[0 3 04] iBjUKfc^-C. 5 0 6lih7'v*yy7)l> 

0 6k LXH. Efll 2 0mm. W9-0 ■ 6mm. h5 
7?t7f0. e^mco^foSrffifflL^. *to«a^ 

ftH^&ii. JlJf 1 0 nm(^ ( Au ) *Sfl 5 6 
2,Il!80nm(?)ZnS-Si0 2 81 z F#il5 6 
3. Rif2 0nm?)GeSbTe (2:2:5) ffifiif 
564. JKJI3 0 nmCDZn S-S i 0 2 82^$! 
56 5. JKff5 0nmC9Al-&&R3tJ15 6 6#>£>&l> 
5!*f§fi£fc Lfc. 

[0305] E®l*W B ^®t£>l>B#?)WPti 2 
0%. i^ B H a *tW3j)I.B#^RWi5%<7)H(fiiLtoH 

(low to high ) m&nimm&x'hh . LtoH« 

[03061023 <nw~> 9 v y^mmmmmcom 
mzrnmtz. immmvmmmi. 02 3^ 123* 

iUc^N°-y^';y^MT'^Tt^<. 02 3fcjl 

mttz^yfv y7mw.x"fi^xi>M\<\ ar^mm 
x-it. mmmomu. mftw^fvyymm. 

EP*>02 3*^V d c5H2fflOJT^OX 3-7*^5 4 
2. T7X-7TU-75 10. ^S^3-<^5 1 2£ 

58^*. *fc, J««fiW)IB«*<0«1iIljMI:&l»it"t4fe 

[03 07] 2"f. SM5 0 6±HHUieU^Au^Bfl 
JI562. ZnS-S i O 281 Ti*Wf 5 6 3 
*f&. **K5 0 6 SrfflRjM/^-S 0 5 fc#fc02 3<0 
XH? ? U y^«W«l«S*»5 0 1 ftt,Zffi£t& . 15 



v\ xn>v?tfx&&%k(7)-?xyn-ayhv-y£m 
mbXf&m%$sftlZ100sccm<7)7/\s3y (Ar) 

PalZffltftZ. 

[0 3 08] mz. RFB»5 0 3*^L"CX^-y^ 
aS5 0 2fc:P (W) tfMKjfc&Atifc. GeSbTe 
^-y >y h 5 2 1 C0±.m<D£fflZ Y—j-VViwr* h 
vy7yX-?tf£Ml. Vdc ; t^^5 04tCPCfi!c# 
UVdcA^W. -I^T. PJiJfcm^*-? 
fcLTJSKttfcSfcStf*. Vd c<o*-?dl±. SB 

(cftBiwE-^ 5 4 1 cnffifrt. mm<F>mE?n-y 
t^^uxa-mjkx'<r>m^.mt. r7X7^tx5 

-r a*-? 5 4 1 ofiflMteHipf-r* . 

[0309] P £ V d c Urfttf * -y h fcAlt 

JgSr^tcLT. HH2 0nm<7)GeSbTe!BiiJi5 
64^1^*56 3<r>±\zMmtlhZX'XJ^j9 

mtzimitdk, rf«jH5 03 Lifxim 

f&. ia^« 5 6 4^»3*ifc£«£82 ; F*li5 6 

5 . &ati 5 6 6 nffimizmmi u-cta^tr * x 
[0310] wtn^T x^ti, mwrn^mn^tix 

ia#jtifi«fflv^^< . jaw«f cro-xjiij&t* 
4*y®mzm&i-&zbfiiMt ^~ 

CC: T« v dck isM^^-C^^lHllSli^ttS. 
[0311] 02 5(±. Vdc/Vthfcftl4D«HfctO0 
Vthll Ge. Sb. T e^-TtS^V t hc^fi 

«:4Vdc«)rt*Wi*«Vtht4i4) . --"CJi. X 
y\--v^T-^X-y^l3|Ba$itTV^|,Ge. Sb. Te 

v t h t mm 2 0 VT-Sc L^: . 

[0 3 12] JSWO (Ra-Rc 1 ) / (Ra-Rc) 
Ji. 7Xf^MW^*(Ra) fc. rXTTfiXU) 
®m$iZ'ft^&f&l>fctei'BX A <-x<?>Rfli& (Rc 1 ) 

i: . 1 0 0 igjiUicojr-A'^'f h iff ofca^teax-^ 

-XWKItf (Rc) 5rfflV^T*^2tt^T'J)l>. Rc 
ISJWBW)R«*«=ffla-r4t<0*Ot, (Ra-Rc 
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■ * 

1 ) / ( R a - Ft c ) teTXTXX'<V®mmXlia®lZ 

m%&&^-xtfB&ztit:i)*)mmz%h. zn 
«T-# x a o , x %nfflzii ( i o o - x ) %m$wz 

[0 3i3]@2 5*^. xmmmizfc^xvthK 

Vdc<10Vthti-&Z\tX\ $m%mfflittD® 

u&cow&nfrbwm&ttJLmm\-*z>z\ t x-% 

h, &IZ. Vdcg8Vth(7)8itli t (Ra-Rc 

1 ) / (Ra-Rc ) til oo%t%£%mz*i. a> 
o-e^BSitt h+mzmfri tz . 

[03 14] Vdc^VthiDM^&l* 

t mmmmmzw< % o . mmm- lxwmi 

&m?MttlffltltfM.<otl&te#>. 3 V t h g V d 

cX'h&c\ttf£*)mtL\\ 

[ 0 3 1 5 ] 02 5<7)£W?)im<?)DMZ. sSMM^ 

&jmmi. mmiz&^x rmmmi j i:i/c*u:. 

[0316] |S]0#>£>;b#>& X o IZ. IB®J1^)£§£3$J£ 
li, VdcjW£<£S«£fflrF*4. Witf. Vdc5r 

2 V t h t LKMfe* fflBMWSXBSMUifi 0 . 5 n m 
/%t tzh . ft*0>#8;fc: «fc *JSBBa*o*SH»i 2 n 
mS*-C*4»"C, Vdc = 2Vthfc*JWCtt % $M 
^ifWmm.m>\/AWS)iz^^h. L*»U 

[0317] WTfc. r < 1 ttS 9 <0»JilWB*fi! 

XA- 7 ? »j vymE&fovMftn 5~ l 0%gj£<Dfiifg 

f^v fgm 1 9 1 0£B*«>%l»HI£»fcRit LT 
vtf:. £*ifc*tl/C. ^Qfc»SRtcJ:*iari06WlJ«B 

\\$iw.itt^tts:h<7)x\ miii>tzimmL<ry&Tft<7) 
wwsmmto (Ah) *±mz±.mz\ttfx-z 

[0318] JiLh^gC»(4, *mmm<?>V t h< V d 
cgl OVth^JOr^effltM^T^i-tl.. Vdc 

fcfiTi-i v d c t ft 0 . 1 . 3 V t h t 

fcfle#LTK<fc*-4. ££-CVdc*v.th£-£ifcv* 
VthJiLhi:«S-ri>. 

[ 0 3 1 9 ] #JStt0fC«:V d c £±fcft*Afl 
(P) fcJoTMWLfc*', Vdctitf^oaS. 



(vdc) • i i Kjtflw-* i t tmuztitz. ntkM 

lfcttft* I Hi. Vdc/Vth : 2~1 O^KffltC 
*3WC. 0. 4~0. 8mA/cm2 s N Hi. 2x 
10 10 ~4xl0 lo( cm-3) X'h-otz* 
[0320] ($2a£ttffl) 02 6(4, *HStWcfc 

0T'$>-l»» HHKtJ^T. 57 Wi%TAX9mSL. 5 
7 2ttTfflffi!ML 5 7 3UJB&JI. 5 7 4l±±fflffi$ 

m. 5i5\idmmx'hh. 
[0321] ^mmmx-u. teams 1 3\m<rmzo 

\^X\i. m2 3<7)Z^-y?VVi/%mX'iim<. ma 
r, mnwy^yh ( 1TR) .13. 5 6MHz«; 

x <r>mcr>mmifM*x'~n ix'€->tz.. 

1 0 3 2 2 ] &i>. #HWt'Ji, HSW^ffl^tieili 

^ft^«^jt t ur 4 ««]i i mm *»® 

tf, Jo i nt-MORI S/I SOM1997c0r7 
-^O'iXFpp. 6 6-6 7<7)Fig. 4^ 
SilTV^afit. Hp P. 74-7 5c7)Fig. 1£H 
^S*iTV^4«BS, hr-y F9>f J"Wt • 
-^yiXhpp. 23-24<7)Fig. 1 
( b ) fcHJwSii-C^iflBi. * 1 OEKKCflJSIWfK 
A>>^^A|iaMfc«fePP. 104-10 9(7)Fi 
g. lteH»8ifUO**W(U ^H^l 0-2 2 6 17 

3^&mzm*2tix^mm. %xffiu<mmnv 

[032 3] TtXtmsLtLXH. TV7*--?vh 

ztitixv hmnpimzm^&nff--m}X' 

hh. S^c7)ttS{±6 4mm, 8 0mm, 12 0mm, 
13 5mm, 3 0 0 m m&X'b 0 , WfcVW-Mi 0 . 6 
mm^/Slil. 2mm*>TOWT'cbl.. 43Sflfi0lTli, 
DVD-RAM7*-V7 h^T-f^.^a^?rffl^^. 
±WFi$SC:li. ZnS-20%SiO2 *«±tcfflv^ 
^ilS*^ -?-Ofl!lHt>. Ta-O, Si-0, Si- 
N, Al-N, Ti-O, B-N, Al-OKZWm 

[0324] fBUJU; LT(5. Ge-Sb-TeiKifc 
tiAg-In-Sb-Te JfoWSW-C* 0 , *^S£0lJ 
T'{iGe 2 Sb 2 Te 5 Zm^iz. KMMtLX 
it. Al^« Au, Cu, Ag, T i -N^:t'<0MR 

ttm&mm^&zttfft*. *mmx-izA 1 -mo 
G&mmuz. 

[03 2 5] mmii. TUIKF*Ji5 7 2*»l 2 0nm, 
IEH®5 7 3* { 2 0nm. ±fflOT#Jl 5 7 4 *<1 5 n 
m, R««5 7 5*n 0 0 nmt Uc. ^lt®L±, » 
f650n m<7>ftlZttLXttfkm®cr>%.mit5%. tS 
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[ o 3 2 6 ] at. 02 6<o«*^)*BSflaeflk«ft<o^ 

j£#Jf £»T& . XA' y ? 'J y^fitS«5 7 1 £ 
L , S£J»a LT fla«fefr-CT(irF»IB 5 7 2 £B 
jRLfcflL 02 3<9»j£W*>t?*y:'7lffiP , it£« 

it. 

[0327] -r%h*>. atm»5 o 1 u^i&naawi 

ZtlX & *) » T{UTi*Wf 5 7 2^j&£ft>&S8;tt£& 
tol^-5 0 5fcfcfctJI2+£aBS§irC<6. 
SAI507KAr-KrS^'XS:200sccm 

&au jft»s«5oi«)rtaw)ff*t2PaiciH»u 

OO, nV^^HRF«j!g5 3 2 5rt5AL-CGeSbT 
e*-y?h521 <?5±ag£iat Y-WWr?f* h 

[03 28] C^ft^o-r^Xvfc^-^vbfc^ia 
tttH^TWAWlSSfi, HiJMSftt** 
tT-VdcCOfl;{>l[5r^o. r^Xv^c^-f^-ycT)^, 
»«RT»tJftKLT#fc4>Wli. *-*SMClWtT 
MSfu (J»V d c ^)X^;l/^-C^-^«y h Sr*^ 

Jfc{iJI*<OX*/^tt. Al* /j-yc7)X^drED*>V 
d c tJSHrttfifW-iWC. *HJfi0®T«^N'>y 

[0329] Ja±8KBtfc J! 3 1 LTfE&Jf Lfc 

at, sjg^^^^^ y * y ymmzx o , ±001^ 

H574, Eft/157 5£«<MWSl/C, 

[0 3 30] *HJfe0lJtt5V^t. VdcW-? 

©IBtMtttto^TIHiW:. **)I8*, Vdc/Vt 
h fc *l ftftHttgnliE&ft tt&MKBB*K fc 0>RH*tt , II 

2 5fcatfcfcofc«»Pwre*9, vth<vdc^ 

1 0 v t h*4KHtfcv^T^»*«ltB«!^lilE«M$ 

[0331 ]**. fctSBfrr* J: 3 1 , x^-y ^J&B 

*«r5X-?*4jatt4ii:tJ:0, ffi#J:9ftv*Vd 
ctfcWCi. ft3fcil^cO&nm/#gjg<7)i«VMi£ 

[0 3 32] (»3^)iafcW)«[a!Ufc»12Sttf*2|| 

nmt> ±tvdc tiitoss^isiisii^ttt^ra^t 
twiti* v d c *mw8itttBX'n®®immt±.con 

[0333] EM^JSRtJfl^SX'* >y * >J y^HH 

cofii^(i02 3i:i5i«-cj>i.* < , *$mmxte. 
yuvtv x-?>&mw?n 523 <mwm.<r>ms\ . R 
8ws-&r9X'74jftffl3-f;i'5 12. wztitxvmm 



i 0 v d c rt^-ffc-r & V d c u&fttt t 

«flanaiEii»tbW4>*i4Kia-c*4 2 v t h ^ v d 

c g 1 0 V t h*)«fflt$T*«t* XA' y ^M'v^scm 
A7J (P) t^ftTSffiFt*. 
[ 0 3 3 4 ] II 2 3 OttJ&agHt i 4^ 3 HM^J^ 

«Htt«V\ HP^>. »55 2 3Sr3i»<01-l. 5k 
G«a«#*»£3-li:49Wa»&. 2~2. 5kG&?) 
tt*£f6£3-li-SiOt£*4. tt<t4X/N--y^ig^ 
«0«*WWJPfcH^tS8WS^r5Xv3>f/|,5 1 2t 

[0335] ja^ss^tijoji. aps<^«ft*mi*B 
s *mtfusa\ «»ig«w>Kffti*t 

ia»^t«ffl$itrv^4BHB»HWS^r5X-7 ( I c 
P) ££jSS-£**W>t>m\ Cu tt<«±S i 0 2 
u 3>f ^ij«]Rff»rt«^-y -y hftifitlftS 
U ^*»4>RFS*S:SAtT I CPS:Mf 

[ 0 3 3 6 ] *$OfcWCti. Vdcit-mk* 

t, ?vX-?7u-X5Q9*mvt:4 <n 
i ) 0)tm*fiw mi&mtm&izitimto&Mfc 
waniiE»«ftt, )SiSjatK&i9^^. isn^MbKas-cw 

m<7)mme>m%x*;iMitzi§&tzi5^x t> . v t h < 
vdc^iovt hcommx'^n^M^ vt:. ztia 
mm<twm?<^®mm&. u^x\±txwv? 
m<7)fflLwmmi)K tmmnmmnryx-immzim 

m^xizf—y-v YfrbWvfWrt'hWv?®* 

[ 0 3 3 7 ] ^iiUSJi. SllWtCr (Vdc) 
• I itJt^Jt. I ili«l36LfcJ:3tr5X^4>Wf 

(Ni ) tr^x^tf^-f^y^^y^'Ajijt 

(v i ) tct-^T. I i =e • N i • v i/4fc^!Bttl 
*6. v ifcMjJ-ySJKjWaffl OOOKTfciCtS: 
#*T&i:*55xl05 (cm/ft 1 ) X'bhfrh. X 
u-XW&nW i*^ I i £«jrc&. -C-fL^^dcBGS 

ifiewwiiatw, -r*^*>7*5Xv 

*«Sr»tJftlniS*4I*$tt$*V^tt. S»=5rlS 
1?]»J'fL : l5]lsIieil#tt* { f#'bix4 Vdc/vth=l-l 
OOffiffltfcWC, Nili, 2xl0i o~4xl0 
i o (cm- 3 ) . I i(±0. 4~0. 8mA/cm2 
■Cfco-fe. itLt^UT. *|Ofi0lT«, Vdc/V 
th = 2~l OOKfflttJ^T. N i(il 0 1 1 (cm 
- 3 ) JiLh. I iii2mA/cm2 ULh^iSl'MiSr^L 

[0338] *HSSfifiJt*V^-Ct#/b^^JSSJS ( D 
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R) £H2 5K rusgtfBj tLxmitz. mmfrbft 
VdcSSVth o^Ht'Ji , ieil/B<?5^ 

[0339] &±mwitiMftmiz&vxit. 77x7 

. ECRT^X^ ^Unyr^XVOfiJffl^r 

[0340] ($4<0gg|fcffl) SUttfllTtt. A r - I' 
0%K r^iffll*. »*&OS^K r SaSJlTt 

if h z\ i: *«aj** . V d c £«Tf4fctf>fctt, 

*£fcttHe. Ne, Kr, X e fcaS$:Jt*T8l£* 

[034 1] Xn y 9U\t. M2 3X'temmm-??* 
YvVXJ^vfUvM^LtztiK 02 3<7)-?^^-y b 

wmtn-<mmfc-?y*>y bmim.ztix^h?4 

%C0Zm^-y?M ffl-??*buy?47') . ECR 
X/^y^ill&t'-ei&u. MSB J: 3 £7*5 

wfa-ztix^htoimtLw xmrnrnx-ii. r^xv 

?&JgiiSD#Si: LT . N d F e B^03$})&]&#?H ( > 
2TR) <r>-??*-yb*$mL. ft/D-+««f«« 
fBtft* £ . x; s- >/ ^SiSliD CX*i>RFX'i>ffih 
5I&W13. 5 6MHzORF13hl3t3ii^}S 

[0342] *nmmxn. i o k h z -cwxasis 

tltzl3. 5 6MHzc?5RFl;MS:ffifflL^. lOkH 
zwwx3mt:1ptt&z.k t «fc 0 . *^o-4«*»4>o 

& v d c aOM&fMtl fc*>fc 7 * - K/<y 7 0B* 
fflv . *fcJ»}g«>v d c K&S J: 3 fcx/t-y ?maS£ 

9 . VdctNi 7*5XV>f ^X 1 

[0343] JjLhSiW W:lJW^)«JStt« V&mnw 

y ? v >7$mt mmx-mfrzw j&mmt «aw>* 

(~1T») , 13. 5 6MHzm 



7 J-b;<v?mLcr>ifr&cr>N i{43x 1 0 
io (cm- 3 ) jaT"C*->fc<0fc*tl/C. *SS*Wfc 
tJV^TtiN i*>'l 0i i (cm- 3 ) l2Lhk*fitca# 

[0344] ZZX\ N i {4. ^*MO^(iSA^"V 

-fc«ffr4**2 kwn&omw-z&ALxi*^ 

fc, 7 4-Ky\*.y?i|U0%&. Jfctt*<0N i C0^»* 

(sr^x^-f -fx 2 o %gK*>«H-es» Lfc. 

[0345] ( is 5 ^nii^j ) mmmmmi . *u 

*>N i Kttflcff L*V^. ftoT, #l:T7X7fIJI 
*<10ii (cm- 3 ) *gfc7)3.fK WiJfN i=4x 

ioio ( cm- 3 ) nmx-xmBmzmitim 

[0346] JJBLfc* 1 HMWi: 

b (-ITS) . 13. 5 6MHz®SL 7-f-b'A'-y 

[0347] Vdc = 10Vth«0^frT'i±. 

( AMWCtSV d c > l 3 v t h ) &mz£ VfttfLliZ 

mt. mz<r>mm>9o%m.*mfrLxto*). is 

[0348] VdcSr2VthtffiV^fciS«L 
ieHl^H^{i^*«0AS(loi/8gJg 
fcfiT-Ti. £*Ui, »^a8^7>^)3Xhii^>' 
Wklg^ffl^mJiWtSIMl o^«^rc, I 

[0349] Vdc^'Vth(Cjfi-r#'|.i:. fi£^3lJSc0 

%<r>\/\ oiz&T-ti^t-ttzt^X'^t. z<7) 
jfeWi, 2|s5ISS«W«^tctt. v d c = l . 7Vthlu 

[0350] (H6^^st<5ij) ^ic, ie«Mi*m*±E 

U>lGe-Sb-TeIHAg 8 In, 3 Sb 49 
Te 30 (IfX)fcS!K.Ge-Sb-Te^I 

^xwmitz^mmmx'mmuz^tmm^mx\ * 

[035 1 ] -e^m. t&H^fcftoTfctWfcf&fc 
L^itWJ*^. Ge-Sb-Te^<7)^i:|5]«C 
Vth<Vdcgl0Vt hO^KHT. ^iF^TXf* 

.-Kieii^i4^#^fL. *fl8HkisBwa»a^)*3&*. i£js 
mm^fz. 

10 3 5 2] mmz&mi^*mw&m<r>m 
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[03 53] -ttch*>. Mmmcoxssy f&m^mm 

m. mm. tmrnm^^mtm ■ tkmzmimm 
\>\ mm. ammmntLxu. tucomzh. * 

)iay>%0>&mfc£®l. PRtfGe-Sb-Te^A 
g-In-Sb-Te5i:'(lCr, V. N^MS* 

[0 3 54] 5mmmmcoi§&iz^ ^mmmtt 

X\i. Aucomiz^ (Ag) , m (Cu) , -/'jay 
(Si) mmftmttwz&mw%L?*ft&itz 
ffimcomzm^&zktfx'zz. ttz. ^mttx 

il ZnS-Si0 2 Ta 2 O s .Si 

3 N 4 , Si0 2 ,A1 2 O a , A1NIO 

mmwmm. mmi LxizGe sbTe nmz i n 

SbTe, AglnSbTe, GeTe S e&fc'cO;^ 
:3>>ifc®£W|Sk SltSt UTI4A 1 Mo^ftll; A 1 C 

r , a i t i &fc'oA i &&&mtt®%afrt>ffl3miR 
Lxm^zzktfxzh. 

[ 0 3 5 5 ] Sfcfc. J^LfcJW^JKfcVvtt^ Ttlfi 

a*. *ntmmtc\tiizmz.zii&i><ox'i$%:<. 
muzh. mm. mM*-v%t'n«<mm<?)ttmt 
mmmmzmizmmi. ftmnmimztw 

[0356] #HS6M3«J:*lt£. TX^tfttJBfr&fi 
[0357] (%6cr>mm<7)BM) <M=, #&BJ?<7)SiS6 

<rm&<mm£^xffl9it$>. #mk<mw&. ma 
cD&mz&^xmmtcoimszmm-t&mzmizii 

[0358] ±£LfcBW£»Jfc*4Jfctf>fc:. *mi&B 

x**>ix. mmu±izmmmmzi&m ix^im* 
tzimmm^itzmmmmimLtzmz. immm 

[0359]-*. 3**^»Offi«flJB«9l«^llJi 

gaa. mfckmsm^iztmztLtzm&mkttt 
hmtmmumwikthw&8iw.x'h~>x. fries 



[0360] ttz\t. *m&Bmv>w%mi$m&<7)m. 

■tmmmB^mmm-m^m.xh^x. mi 
m±izmismmmm-2>fz#>co^m . fjiaieii 

mt s zmtizt mm u wmmm^zmm 
&iktii&!kfc2it& x o iz itzz t mm ?i . 
[0 36i] zzx. xmrnwrnt t^mmmt i 

ivy* $ km*. . mmfct^ym&mfckmM 
mi. mzyyy^izxrimMZti&ftftmyyyt 
izttixnmmmttL%\,wmtz£ oflt^sn-c 

[0362] *^Sfe^®£0»*W#^{4. tt&fUEflM 

^jj»+iu<ttj«iRi[afcE««*»auT, sijm: 

[0363] *f6HB#{j % jftil* 1 1 < (ittRHC(IT« 

swum.* i z t twrnzz t zm. ix m 1 
3<mwizmit*. 

[0364] %?>iz. xtttnix. imhrnkim® 
mtbX'hz^fmmtimmMLX'Z. *jwt*«y nv- 

«*>i!IHt*>«*fc £ i: ^Ltii L^4 <0SMB 

[ 0 3 6 5 ] ifc. ^4^BJOHS(£{=S 0 » m.** 

izm ^B#ra y yrtinm ixh. mfowfrnBtegmx-h 
[ o 3 6 6 ] i zx\ *mmmtzx vmfcztihUM 
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-mimm^itixbtui. ^msmx^n^ 
-?ZBfcixi>. zm&m-i-mmzt-wm ' 
mzi^xmrnzteML-th. 
[0367] rxf^^ft mmx-m^itz^ 
mt. mftnxmmsmi-mmifrX'mmMtf&hti 
=5rv\ *%mn, mttMmm?mmtm^xTXT 

C 0 3 6 8 ] *$ffiB!B<2. £<0$fcl.tc*-?vvefc:&;fi 

tpmt%*). mm^xhumixm^mmmm 

[0369] 7ls-VXCDtRWZ&^Xl$. IHWI+tf) 
«JMR«<0ifc* ( X ) 14, ttAft£J&£ «tfc<^ x 
= l-ex P (-at) T5-l!>tL&. Z\ZX\ tlim 
mX'bl. a (4, iN§M:<DiSj£B? ( */ ) fclMWtOffi 
tt-(tx*/Wf (Ea) fcfcfflVY^ a = ^ex P (-E 
a/kT) #81*5. ii"C, ktetf/Py 

s B B ffft^jis-r & i fc aw* . 

[0370] 2|s||ifi^^JD{tl,«ai^ B 3 B ^^C0/ii6 
S. ;<o«BB8fflT«. mil. DSC»£-ci*&*ifciS 

znztit. u-f«issi o i o 

0 + J WmMmiX* i> , 2 0 0 ~ 3 0 0 ^CgfcfcMfc 
[037 1] *»«#*^Wfc^fellfift«iafc Jlfift 

m.b<mmMT<m*)X'hh. -r%t>%. mms, 
mftmwzft&z&rjm ( y&mummm 

JSB*HCStL"C«8 0~9 0"C» MM* 6 1 0#HJgO 
MfflBMRTCIi 100-llOt. l fWaTCtt 1 2 0 

[0372] Efti&ttAfl:3-&j: a t-r** 



£t(4. $Lttnim:mmzttLxiii i o~i 2o°c. 
i owsfrtfxmpm&tt ixu i 30-14 o-c. m 
v.T<owmm<?)i%£ii. 1 5 omtca* i t #a* 

[ 0 3 7 3 ] frfc, jftH^MM 0 tX^-y 
crmm±.X'CD-?4<7l'-^3>tfimZti&tz!sb. 

[ 0 3 7 4 ] at. fflSWIJE««««^«<0*mfcOV^ 

xwimt&.wmMmm^iRbLxii.sMam 1 
*#i 2 o-cmgo^y^-tf^M hfflKtfHRWfcffl 

{4. #V*i->l'Xfi?V\s-h ( PMMA ) 4fctt7* 
^7rX^J^7^(PO)!f)\ ft^EfttWOfcr 
a?ffl«SS^i LTffiffl^TffiTfcS. PMMA 

ttioo*cg*T*&. PO<o36SgBiBi8i, 1 
3orsflf-c*&. hmm 

[ 0 3 7 5 ] § fefc, «*«fc»ffl*«ttft5*lTV^*r 
^^3tr -f ^ ^ »S*rfi t ffl v ^#^(cov iSffl-T 

hmmy>7^m&i5tfimi l ztm, ■ mwmebi 

[ 0 3 7 6 ] § <^(C. S«*;^«^«Si:Oftj»a5** 

^n^^rjiaKj: *)mtztiz>7>7°mzttixmM 
mzmmi^L^mx-m^tib. istmzm. 
mztmt&zbtfX'Z&tztb, wiRemsaBZfmt 

%>Z\btfX'*h. 

[0377] JiTFs Hffi^#!itoo*^»®<7)^{fi 

J>&, iBjHtcioV^T. 6 0 1li»§3L 6 0 2{4»«c 

6 0 3t4ffifiiJD^h-^ s 6 04(4b-^« 
l@L 6 0 5t4^T^X^««. 6 0 6ttffiSflS2«K, 
6 0 7(4^N'y^i!S. 6 08liGeSbTe^-jr' 7 
6 0 9li7A*7^tg, 6 1 QIMXttJ&I, 6 1 

[0378] *^iS)g^o^ 1 (vmmx'te. m 2 7 iz 
h^XMmmnm&ummmx-? e 0 3*±tcffl 

9m?>7mzmmixi>ffih%\,\ ttz. mm® 

60 114. #&?)A. y f-5rei, n-f^//7>o 
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* • 

[0379] urn ommm > *mwvit* mmi 

SrSSSSLfc. *K»3Wi. ftiSXA- 7 ^gW^ 

^< t ^om&z&tz. mme o 6 srjsjs-r&iut 

£fi 5 <0±tt4J5ffe^)*ifcfc:tS!-3T Z nS-Si02A» 

§tofc^5t«3^3ftfcjffl«®»6 0 l fc*»* 
£ft"C<4. 0 5i:*;^6 0 2li-* 

tKiXmit&BftX'h. ZoX*%<Xi>ffib%\>\ 
[0 3 80] t-?6 0 3£il«LT. £fiulft£m 
i£8 5°Ctffi8L*:ft. #X&&&6 1 Ofrfefltttf A 
r^200scc m{tt& t . SW+^^JEE* £0J 
itfO. 2 5Pat«ttU X/N°-y^mji6 0 9lr^y 
L^ /^jS6 0 7tRF«^*aA-r-&t, 
h6 0 8<9>£®£^*hayr7X^#±j£$;fi4. 

f&ztihmw&Tgtozh^x ?-y>v bWjmztmz 

*U ft 1 0 0 e VOX^=¥T'^-y >y FfiK&tHW 
4. thk. 9-y<yhZmtf&&Ge, Sb, Te& 

?m#,zti. ttmixmssixx^i 

»R6 0 5O±fcGeSbTe|i3&«JtSt$<t6. 

aflorta«««fe:*»t«$*ifcat«<o±tctt. ^2^ 
tf a i £&mi)md:mm2tix*M<pizmiii2tiz> . e 

[0381] *5SJtWfc:*5V^tt, IftWlMt & 
B B B R*f$o^N a H ®R«^ J; 0 «>i«^iIS<9H t o L 

(high to low ) flftKfcU #*«0HS£i«LT#JI 
«<0£8t$£ 1 0 %, ttAKftt** 3 5 %k U:. iti 

v vcfr-ilWWSafc tT# £>ft 4 »t«»H*fcR* 
Ufck^aikSrSlft't*. fit. *MWH»iJJEL 

fcRW*<z>flijsuMi-fc. Lt oHm^ztmm^mx'h 

4. 

[0382] KUiO#JIT^lft$il£ffi^fc!ai§&ft 
r*lHI60!O«E*l j k-T*. W*>. miHSS0« 

i wjuKosK+cfttpiaiaft t-^ 603$: 

<n>xhh. zw&oizix. isjmw&wuSJ&z&z.'o 

[ 0 3 s 3 ] &tc, mmnnco^mx\ immum 
izimwumz-t-riz. §m®cofsm£izt—? 6 0 3 



k-T4, <Itf)%££i. ^Hl!llSJSft^r--;WfljeS: 
rt7X-9kLXimv>T ! 4X?*WfcLtz. 

[0384] mz. wmtix. mmnim^hfc 

•T4. 

[0385] iMiuz^mizn^xnti m 1 uss^ 
mi j . r» 11010(^*2 j r*HR«ftj 

-yh-T4. *LT. &itg8. 2m/#, IBIit'-y 
0. 2 8>um/b i t^fKlt^DfeiiSrff-?*:. 
[0386] *fc. ^^CiSSS^-i^il* 

x?RM*«r«ifc£^ %iwmmmi, 2 s, 

k flfc. 

[0 387] H2 8fi. T4Z73m&&£&t?y7 

mxb&. raH^eAttttis9K*<owiisft, itwam 
1 £f&H0jK# 2 c7)fp«M*. nz^jsrn 1 mmm 

b , ^^J«'i>«ftJP^-C't 8 0°CaJStT«^f 
(cy 'f XO±#{iil< . 1 0 OXiWg.iPhmm&'/JV- 

jjWUa-JlfcM h^i^lS^T'^4 1 2 0°C5:Mi. 
4k ryuj *>'^L<. Ml*JS«kc7)ft!iO^* 5 i'<v^ 

4i k&lti&fnmiz&lftZfr^t:. 
[0388] TXr^mmcOC N R^^4 1 . *^ 

£ Lfcift£tctt, UJ@*^iSv^C NRSr^-TC: k*ajB4> 

frx-hh. mmrnt tv«a^(47 0-110 

S C. J:>9i?£L<li7 5~10 5X\ «t»4L<tt8 
( *# 2 ) * Jt^i-4 k )Sii4»J0SW)^^C N RA^if 

^^*^-r4^&S-r4k#x^ix4*^ B^li* 

EP*>^-f ^^-^ a >-*^t ixwmM ttzmztm l 

TiWfteliSr8i!)ftt4Ji^lcit / <T. i£lfBiSt^f*« 
$aW^^>k^^^4. 
[0389] (»2^H*M) *9UtWC(i, H2 7«^) 
fllfi£-Cl£ijtJpSftb-^6 0 3«fflV^, #^7^7 
6 1 2£IEfla^Jl«fcttffl Lfc. 7>-7lrafi«ijS^W 
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g.m.i.zmMLtib-Byyrzxy tx 5 oxm%.& 
mi Z3W7^m&itz. zwrmizx^xsm® 

#1551 £ tltliBM fit l> B§|aU4 . JlfciSc^ 
1 OSH£T&o*:. 

[ 0 3 9 0 ] *HJfi^JT1i. 02 7(^L*:MS 
[039 1 ] 029(4. y>7yt&®.W.l%^£fc*>l' 

^m^thm^mx'hh. nm^za^x. 62 ms 
vsmnw&mt. 6 2 2iifflmmzttLxmwx'ib 

*)Wmt^ W®frl>% ■S.OT. 6 2 3{i#W5riK 
IRfC#ia-Tl.li3tSI5W6 2 l^£jgBH&g&tt6 2 2 

wss-ri»^s:i»±-ri>?tA6co^ , mvmt6 221= 

J^l/C*tffcft*6 0 5»iT<rX?*K, 6 0 614^ 
»5iaW6 2 2f4. 73-;k AM 3-;l/3tf>HilItt*>& 

[0392] gdwi 1 1 miz^ wsmmmmm 
nxttzm^—y-y Y\,znmh^mz\iyyr% 

[0393] fpffll (cS-s-Cli. 4-fa»JS^)Rlt*<0SI 

&\t LX i #HD L/c . Miftgtf 1 3 O'COT 

JUT* *) , 7 yXfl[»£# 13 0-14 OXWia^ig 

[03 94] 03 0«, CNRk/^Xl^/UOfWttS 
70T»4. BIH-CISyiliBI2 70a«* 
;k^6 0 2£fflV^i§3\ aAJi02 9KaLfe«R* 

MfeaMB* 1 3 0 TELLfcfc & fc y -f X P"s/P#±#-f 
*«MijW!.4>*i*. H2 8fc*U:T-2\ -rtr*>t>fi 

sdne* t - ? t« L^^i Jt^t h b , *mmmv> 

[0395] tmmxu. a»rt/w*;w»u %<r> 
mzx^xmmtmi. zbiz-ttmizxixsm® 

*i«*"rtfcA, 02 7*>J:3$rSUS8S«*>l'*'«: 



ti*«<^!!3IE»littSfc:«iMSit4. 02 90 

[039 6] 02 7 0*;^SrfflV^<a^fctt. 120 

ttEJCNR^TaWMHSfifca*, 02 9*)*/k?'£te 
ffl Lfc*£fctt, 1 7 otyartftfcS LT i> 7 -f X±# 
U**r?*r>fc. fcJEICNRtt. H2 8fc*L>tfi«aiO 
Sft<0«^i: P3»C. 8 O'CfiLhOiaKTy'f XK;U# 
3S£Lftv«9lc^va4iSvMI£^U *ggtB&!Ba 
3SII#tfcIiE$*l*:. 

[ 0 3 9 7 ] J2LL mfrCT5r#^too*H]IS^®0^ 

tmizi^xmMizmiit:. l*>u 

[0398] 01*14. ±aUfcft*W(CtJV^Ttt, Rc 
<Ra^)l»li»^«*kL"C, MHZnS-SiO 

2 /Ge SbTe/ZnS-S i 0 2 /A 1 

ja*Mct. mm. ztiitZAu uz 5 m 

W&bLX\>tk\\ 

[ 0 3 9 9 ] 4fe, le^OM^^^ifi^fflicOll 
Itfck-jraKTftSflWi, »t*«<0]!»fiR, HUP. 

^CO^JR^D. mtfG e-Sb-Te^Ag-In 
-Sb-Te^t'tCCr, V, N^PiaffiaaMjHlPLfc 

[ 0 4 0 0 ] *£, 5JiJl^jtc7)^(C, *»Wik L 
TJ4. Au<7)W (Ag) , M (Cu) , y'jay 
(Si)4^ OTfWW+fc^iBWB^^^MftLfc 

II ZnS-Si0 2 WC, Ta 2 0 5 .Si 

3 N 4 ,Si0 2 ,A1 2 0 3 , A 1 Nf O 

tmm tltliGeSbTe OffelC I n 
SbTe, AglnSbTe, GeTeSe^i'W 
^y^jRJRtm, RStli: IX it A 1 Mo<0ffi. A 1 C 

r , a i t i %b<r>A i ^aw*m*if*»4>asaHR 
Lxm^hzbtfxth. 

[0401]$ Mz. l&Ltz&VMzto^Xte. mi 

*mmBm.\tzMzm%.zti&i><7)xnz<. 
flfetct, muz. mm* —Ytc bn * <DMm<7)te%.it 
mmmmzmmzmmt. mmcom^mizb^x 

[0402] JSLiBJfi Uc J: 5 £. *HJ6^©£J:ii 
(4. 7Xf.iWil^til^CN RT-Oieii*^Jtg 
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[0403] (m7 commnBm) mz. *mi<hm 

[0404] *mtimmizt3wxte. wmmmmzw 
»& z t izx mm&zfem loo, r h u*flre* 

[0405] m£immmm&zfo±.tmffib i 

jIJ£<*>tt4&k* W htlh . 
[0406] K»«f*<0l*Ub* 0^>r fciE1B8!**|6l± 

O. i|±9ffl<0DVDTJSii§5DVD-9-«ai6*l&M- 

[04 07] LfrLttffb. I SOM (International 
SymposiumonOptical Memory) '98, Technical Digest.p 
P. 144-145 (Th-N-05) Cflte*$il4«fc» 

htaifssam. ^tmrnubLtzmz. mmizm. 
ztihi&2tmm^+Mzftt,mmhi.o\ l z, m 
imm^ffim* 5 0 %n&b&tbtua. w, 1 tmm 
ubm2mm&frh<?)y--*m*T. w£mw*?y 
Aznz>KMzm2mm®#>mmzm< . -t%b*> 

ztzMzmimmsi. »2iE»i«#fc:, 

JR^A c Zfti&'g&cO'&imA a X 0 iff <ISS LfcjS 

[0408] ±IE tfc»SS-«tJE$-fr4fc». » 1 E» 
«ffltt*6il»R»#R c AffSKSt$R a J 0 tiS 
V\ V^*>»9)|»Ht oL«jt-C'RltliOi|V^3iim^. 9 
2K»«»;ttSA«l^*R c tf?Hfaftff£St*R a J: 

9W. iKJ^A 1 -c rRitR*qrt*5«flllS* 

&mix^$>. 

[0409] ZOffitfLXtt. %t'-J*Amfrt>&te#f 

t 9 % . ffikmmztt lx2%.&2 ssuMtoiffiSM 



Ufflmmimimmx9%. m2mmxn3%n 

SkSrO. W£tfJi1WMK>D VD- RAMMISH 1 5 
%-2 5%telfc^T*»'5r9ffiv\ £f$l££V0%ItllKlt 

JB2e«MK^^*tt^^£e>4i"Ctt7 

h l^xfi^-. v-xm^&izmimmbzz . 

[04 1 0] ifcfc. #TiEU:«ll;UB(cK£Sfti*, * 

tttffc*. -ffci^SieiMK*, *2K»l«S:**i 
^nJWttJWfrf**: 2*atf>Ig£S*4tf>'«fe*tt. 

isitnx h (caw* # fc-r»(c*4 . 
[0411] j&tmmitmiitiftmfrmzmm 

#, v-xm^comitfxzmmtmmftb. mi 

&ZbZBtfi>blX\.^. 

[0412] *nt|0gffl[«i±iawBW*SSS-r4feftfc: 
^Ut«JBit*iV^Ttt. Ml: J: ->XMghVmblt& 

vmt nwmw&Si t i iBiisse t 1 

ZtU)*omffilz i o TttiMOB k ^MW«» k co^co 
ffiSHt*4tS*2E»i»k^«L, Miami Rtf 

*^m&mmx*b&i\b zimb-thwgftMim 

[0413] ifctt. m 1 S«k , C<0»R±K»JR$ 
1 Tffll^Jlk , i»TflFF*Ji±t««**»J&» 
oJtSSitfc: i o T^ H B B ^k ^a*«JS k wiaoffiggft 
1 fEIIJlk . 1 iE»i±fc»JS$<xfc 

m 1 iiiT^B k Sr^rr 4® 1 mm& t . Buiam 1 ± 

$^m2Tffll^Jik. i<OS5 2TftHF»*±tc»JS 

ffl^b^4 1 4 m 2 iaH/1 k . C 2 f EIJ1±{C^« 
Stufeft 2 ±ffl3^*8 k . i OH 2 JiflFF*Jl±fcjeja 
$iifcRSt*k*#t*IB2ie»S»k^fllL. Mie 
m 1 ai^m 2imm®<o 0 < b i>-U07 V l^X 
Wfi¥-9WWWK6&n-9 bngmzm-Vyy 

y&^xziii-iftf&nimx'b&zbiftWLb'r&fli 

ffl^-fb^^ 1 4^ 1 IB^S^k . c\<r>m 1 IEH®Si5±{C 
»*Sixfc#Wik, z.<7>ftMM±.l l zmtf&tU)*^(m 
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hw, 2 mm® tzm ttin^mmnmm^m 
x-h^x. m^iimmumw&&ittm&&2ii 

[0415] ztL^ztaix^mmmmii. mmizx 
immmmmtitzm i mmzm-t&m i 

6» 2 Mfe^ia^2!eiiilgPSr : fi]^^ 

[0416] 2^$fi^j8^ffl^UeH«^Ct5V^«P* 
[0417] ( 1 ) r-*««#HH!iE«'?--? fcfSS 

mzm-nyyy^xtti-mmtfmzii-thT 

YVA®<rmsmifiQ. 8~6W/mK-C$>l.ii:. 
[04 18] (2) JJ&SPP^O. 8~6W/mKcOT 

[04 19] (3) ( 2 ) ^-^<D# B H a iriEii-7- 

h 7 >x ?in<k o t m^g&x^-xmznmzmfc 
mm.x-m.hv— ?x#v h&x o t . 

[0420] ^7t*HSfe^«cOffi^t:IBII^*^Sji^ 

[0421] ( i ) *^flfla&qn»»SJMkffl3et-A 
[0422] (2) mi ffls±t» 1 eiMtftJMtt 

[0423] i-rxmmmmmtmmmzm ix 

[0424] m&w&tfTx^xnft&mmzhhtk 
-f&mziam m&x^-xtmm awmt* 
*k m^n-vy v?**-^?* bLz^k^n* 

izm ixmm uctmtm\ >s t . rx^xnit&m. 
mx% 1 wm^^mwimmhzttfx'th. 
[04 253 m3mmmx'^Lx^htm<^m^ 
mmzistmz t . u— rt'-A$-ffl^^iEi^«fc 9 



[0426] *H»®HfcV^T , UTS Lfc*3SS«# 

»<osfssr . frDSzicort^^ l t o Hffimmmm 

[0427] IZ?>X\ WWT Vl'Xmt3-—flZX 
r>XT-?tfm%&tti&Zk Ji&v . A- 7 

mizxm i . »2iE»ww)'5 %^*< t t-ncoT 
Fvxmzmmskmmnmsmteo . s~6w 
/mK(T)^mx'hhc\ t v. *%*M<mmz x mm 

[04283 mz7-?mzmLxwz-ti. t-?u<d 
mgkx^-xtK tem^ntmiziitthw&vyrtm* 

[ 0 4 2 9 3 MtetJt I SOM ( International Sympos 
ium on Optical Memory) '98, Technical Digest, pp. 144 
-145 ( T h - N - 0 5 ) traSS til. Jlffl^-fLffi 
iM*t*Hm^5:3iffl Lfc^tli . * 2 f 2H«gfS 

a&xnzmzbizK&ff. *mBm\i.*tLMB>& 
ztur. miLimimmmzmiBmnm^LtoHffi 
&ommm\ LwteMi* m 1 mamtstmum 
zitiummktzzttfX'Z. -x, mneiissstig 

SiS^cOL t o Hff3i. SI2iE««a5fc:KRit*<OH t 
o Lim£&Ri-tl*&£.\t. fd 1 IE«JilB(^)*SB»R 
Bm&MtfBb t, ^2fEliilgi5(i«5Ki , ) : l5nm B B B 

[04303 V vfflOfflWfcfcVvC *fc L t o H« 

fkt&i&rvu& < . m 1 at/» 2 oieiiii^o 0 h 1 
oWL t o \\<n^\z\tmm^XWtWk<F>K 
®#JSr ^ J? t |5j^i3^r 0 , m 1 Xt/» 2 olEilJ195 

vmzL t o Hw^fcttfi^xhtciseie^isnwk 

[04313 1 tz*mtmmiz * &txt xmmm. 
mi^t ummit. wcl t o Hm&mmmiz-mi 

X'&bhifi. H t o L«BftOK«MI{Cjlffl't*£ i^T 
[04323 ^V^*HJ6Jg®c7)ffl^tlE^iiftWi?)g 

wmmmz^\xmmz>. *mmnwwvi 
ma. mzitmimvmi&£ki&niz®mzijix 
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JttoSBJgtttfJIJfffc* 4 v ^ Writer i/o . 

[0433] t-rm i sflLhtcm i imismffiki. 
irtcT)^ i mm 2 «»»fcflMW4 . 

2 IE«Ji« WteBSatt 4*** k £W LT v >l> . 

%m*t>miztifcftt'-j>im i 

im i teiia^sriiii utiww* . - tfc tr- 

[0435] ttWISJMbWRT Lfc&. IS 1 S.t/^2IB 

giro * ttst Lfc i atxm 2 Stasis l 
[ o 4 3 6 ] i« j: o %mmmxn*$mtt> i k 

[0437]^. *n^^os3t*«, mmmiH 

[ 0 4 3 8 ] JTF. HB5^#B3L-c^Sfe^®c7)||Sfe0iJ 

hotw*. 

[04 39] (JBl, «2<9lSttW)H3 1. B3 2J4 
**i«i*WB»BW»l, 82O**0!«*Sffi£fl: 
f&fliSttk L"ttf>«3M3fcr 4 *?<02o4>W£5rf« 
WBrjBBT**. 03 1, 2%mtxmWcDfflfeZ1ii- 

[044 01 03 1. H3 2fct5^TIB«ll4fflOjKh* 
-Ate0^T{H*>*>, t ilt£*ll>. 03 1 . 03 2fc*JH 

t 7 o H4» i soro* 7 o 2 tim 2 ettvas. 7 3 

l(igl£8L 7 32tt»2»SL 7 0 4tt*iaV» 

2e»*»«:4Hrr44Wii"c* o . &mxhh . 

[044 1 ] 03 lkH3 2TI4SBliE8H»7 0 ltf> 

M«3tfcm2cofaii®a57 o 2«iiis. 
i o 4 4 2 ] 0 3 lfcfcwcttn i tmmui 0 1 £H§ 
m- zmmv-^mmrhmTm^wmi i i, 
miieui7 12, im^mmi 1 3. m2coiaitagp 
702 zmmhmmv-&mm*h*mm 1 2 

1. SS2TW=F#B7 2 2* IS 2 f Eli^I 7 2 3 . S82± 
WT3W17 24, R|*JB7 2 5r*4. 
[0443] 03 2THSS 1 I2I§JIS&7 0 1 £*8 

fct &mtTm&®7 1 4 • Tarawa 7 1 5 • tw 

T^«7 16<03lTli^$ilSmiTffl!l z P^S, ISl 
K«1717, »1±WT8WI7 18» H2fBI§/ISI57 



0 2 JRttS 2 Tffl!lT^« 7 2 6 . IS 2 EM 

7 2 7. SfS2Jiffl!m$Jf 7 2 8. R»«7 2 9"C*i. 
[0444] 03 lcD7M*?T'i±. Jfl 1 ieSUfSP 7 0 
UiHtoL«3t. m2f^iSgi57 0 2{SLtoHlSjt 
k&->T&0. H3 2<3t 4 lffi»lW7 0 
lteLtoHfffit. *2lE»l«7 0 2ttHt oL«Jt 

[044 5] 03 1. H3 207*-f*?lifl;llfJ2n r tf> 

[0446] h^-ydfy^^-^fcT-Kt-y h^-y^ 
-Utt-f&MUfO. 5 8mmJfc7)^'J^-.i<^ h 
£fflOfc*lfflK7 3 Ik. WitfO. 6mml?c0^'J 
#-**>f h*fflV^*2»R7 3 2tta#<03l6T^^ 

[0447]mi«M73i ±.^<r>wmmmum 

[0448] 03 lOfa^ttJOtli, !8lSfi5l7 
3 1 ? 'J y^^Slloafi«*;^fc: 

mmh%mmk. z n s - s i o 2 *-y -y h 

•y ?iSKg*-f £>*'W ?M(*rt*. 0Ufcf 0 . 4 P a<7) 
A r ^r^X-efilt^-^''/ b SX^ y * LX . 
IS 1 TITO* 7 1 1 £W£tf8 0 n m<7)¥-#)\mX'B 
f$L°f&.m^X. GeSbTe^-y7hJ§»tW 
^° y ^iTCWitf 0 . 4 P aCOA r^77X7#I^ 
-y -«y h -y ^ t*C. T^KW 7 n m<7)Sf? 1 IE 
«17 12SrJB*. JJCfcil«ZnS-Si0 2^-y<y 
hSrX/N 0 y ^Mtc^«-r^^^y ^MrtT, WiJf 0 . 
4 P aOA rtfXT7X~?mM%X7-'y y hZA^v 
9 LX^m 3 0 n mcOJS 1 ±MT** 7 1 3 *®J« 
LTX^*-y ^ U >?&Mfr!>JR 0 {tit. 
[ 0 4 4 9 ] igSWCSr2««7 3 2 fc*^* ^ U y?m 
at»«L, W^tfO. 4Pa(7)Ar^7'7X'7|l 
^■C'^HW 1 0 n mOA u 2rfflV^R»« 2 5 SrJg 
i£. i^V^TWItJfO . 1 P a^)Ar^77X?fit 
t¥%Ilf2 5nmOTnS-S i0 25rffl07tH2± 
fflST^S7 24. «!V^TCRIt{f4Pa(y)Kr^7 , 7X 
■?#B^W^J8JS 12nm(7)GeSbTe SrfflV^IE 
IIS7 2 3. S!V^T^Ji.(f0. lPacOAr^r^X 
^nW%X'¥%}W9-8 5nm<r)ZnS-S i 0 2S:fflO 
/c^2TaiT^®7 2 2£BJ£. fi»(C«xtf0 . 4 P 
a (OA r ^7'5X"7#ffl^T'¥^)^if 8 n mOAu Sr 
fflVvfc3H»PDI7 2 1 SJRSUT^v^U ^^S* 1 

[04 50] i^i^tcU-C^JKSr^JSU^SHaiXat 
2S«73 1, 7 3 2«»liE»«ai. »2IB«JH» 
7 0 2 £^j£UdJ0)£3§BJtt£ii'- h t> L< 14U VflMt 
S^SifS:fflOT4 0 ^mO^-^y^T'lAO-^rT 
«-WI7 0 4*»*U. »10H*W(Cffi&H3 10T 

[045 1 3 03 20)74 X9\mt\f WT<r&MXft 
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[04 5 2]»li«7 3 1i7mnW!7i"J 

>?mwmm*>vy-£m% immmm. zns- 

S i O 2 ?-y >y b &XA' 7 ^jS(3^*-fl>X^V-y ?E 
F*|T\ MllXO ■ 4 P a<OA r tfX7'7X-?Bm%X'? 

vyzmmth^'vfMX'mmo . a p a«A r# 

m 1 0 0 n mtf)TOTT#l 7 1 5 fcJBfifc, &(Clf £Z n 
S-S 102^— y«yhiXyC.y^»fcJS3|H-4^y 
WitfO . 1 P aiOA r^75X7#|^ 
t^-y7bJX^7^ltf^IS6 O nm^TW 
£0B 1 6 . £fi(c J: 9TO0IT#Jf 7 1 4 • T 

fflffi£17 1 5 • TUFBPJf 7 1 efr&fcfciRlTMFF 
8*#f1*$*l*. «WC, GeSbTe^yh?: 

X^OTWC^-y-y h*X'*-v?LX, T^iUfSn 
m<Dm2tmM7 »Cfc:ZnS-S i02? 

l£0. 1 PaWA r^75X?f iMt^-7-'7 
X^y * LX^mS-4 0 n 1 ±fflPF»Jl7 1 8 

[04 5 3] SS2««7 3 2J:fcfct 0UffO. 4 Pa 
<0A rf}xryX-73m%X'^^mi 0 nm<7)A 1 £ 
fflV^R»W7 2 9S:»lS. «WC0«;UfO. 4Pa<9 
A r XfX7*7Xv#H^,T')KJI 2 5 n mOZ n S - S i 
O2352±0l!FP#l7 2 8, «VvCfltf.tfO. 4Pa£0 
A r Xfxr^XvUHft-CT^BU? 1 2 n m<7)G e S b 
Te*ffll*!B2£»i727, ttWCflitfO. 4P 
acOA r/fxr?X?9nA'CYWV 8 5 nmOZ n 
S-S i02ifflV>fe»2TflH 1 *JI7 2 2*»«tr 

[04 54] :»J:a(:U#ISiBlSLfcfflS7 3 
1, 7 3 2am£»ia51, S2iE»JfS2£»j£l, 

fcwsrasBM*^- h *> 1 < ttu vmmimmzm^ 

X. 4 0txm<r)X'^-i'y-7X'& r )&£X J ri$mi 04 
t . m 2 OXStflCffi 60 3 2<Ot 4 *7 

[04 5 5] *2*>3afcW*>7n-fe.x) ±ISL 

tM7otXOtt««i7P^^ttL t o HffiS 

[ 0 4 5 6 ] OT, TXf'^MIilFKJBifcWUTttJW 



*«b?*-jt. mmzjLxftmtnth-m*^ 
o. ztntmta. mmw<m i &t LxmwsmM 
mm&x^-xommx o wt&m&rv-roE. 

[0457] ffl^-ftlB^^^ffl^ilSIEHatiii^X^* 
§ . xj^v 9 U y^fiSx^/i/^-OA r 4 

[0458] xA-. y ^m^^ffl^^sfflMK^-rsa 

*ttil»l 0* 2 K/sec8«?*4. e 
[0459]^KGeSbTe, InSbTe^lBli 

x-h h cox- . x) n- >y 9 mmm%mm\$ftm$mz 
[0460] zcD^mmcD#gkMW§.&mmx'BtfL 
i*o?<«Bi«tt, tix. ?<x?cDmmmzi>{m-ti 

fiK ASWWil 0 1 0 K/s e cSIi:XA-7MI 

jmmnft&nwmmmx'Bf&zti&ft&nimt 
mx-htitf. mmmxmmtzmmmftti 1 
^mx'b&w, mmziitt&m&cmizm® ix*j*y 
?mm£cD#£km#mtemmx'B&ztit#m®i 

mtim%Zt:MZ^ Rc>RaiOr^X^t'tRc< 

Rac^T-f xtx- hmm&itiMzi&z^t i me* 1 

[046 1 ] His »2SHSW«0Rc<Ra. ^i?^ 

[0462] ciosffi^ies'rsfeft^frw^ais. 
^y\-- y ^ro-fextfctt-sxM-y ^nw^sm^m 
TZitx. ?w.®m&ntmt:mmx'Bf8£ 
tihftgbnvmizfrjv&ztx'hh. **^u\ 

•y ^jOWa^lE^teffllBt^^Sft^LTlEiW^ 
fr£X'hZ>. 

[04 63]XA'7 ^Ea<^fA««»**IE«'r»lS 

zti&tikgvmiz&'Whtitbu^ msiuzxm 
&x;*-y?& : Fcr>x*/u*-zi8n : 2-£&. mm-u? 
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[0464] *«W«W»BEfcJ:<itf, jSl»«flM*^>o 
&£BU£* { >£V k'5 **{4iS< T 

wttt 5 a?* htmnmz\xsmm& &tt 4 

ftMttJfcflWjfttiE-*- SflBiS: k 4 . ■t ! 5:;b , &#ie8iS? 

&»&,PB*f§ji£*-r4. txt^|s*»rwcj3v^ 
j** * zm&& t fc war . i @ g^faff.Srff 

d<rk**5Tfigk&4. -Wis tKMtSA^tlAAJI^ 

bx-bh. 

[04 6 5] ft, r||^fc|S|-c7)5>rA^X j k 
£fct 0 . 5-4n mSI^I $ 0$iJW$rM^ 

[0466] HWIttAttOft'fli^H^&^ftfc LTIi, 

®mxmm?z>iimmmztiz>. 

[ 0 4 6 7 3 *fc rjsmUFj k(i. SfiiJW^JS^IB 
n m*ffiOffitt, ftffl Wfc»i 0 . 5 ~4 n mgjg 

[04 68] Z(r>£d%7>yj>*A*Btf(,-f& 

umt ix lficw t>ti&<w&. muuzxwi-th 
■T4. 

[04 6 9] fTM^Umit, XJt-vfVViHZtif 

V t h t<7M\%tfV th<VdcglOVt hO^ffS: 
iSfc-f J 3 fc-t431£T'£>4 . ZW&ftZffitzi-Z k fc 

x o . Tx^xm&nfcmx'^mm&mmm&z 

ill). 

[0470] zn&izmixte. m^Ltzm5mmmm 

[047 1] 2S@^^»I^. »R±fcE» 



*4 Hi £{2S«LLfc!E#il * tm Lfcft 
fc. S«OiaK^^!gg^a«*)1lkLoolElli)i^Mffi 
J:9iiSlv^fc#ia'f4;:kfcJ:9. 3*ir?4 TV- 
S' 3 y*BB3Wt< & 9 B«TO+fcS^fl«#&JS'f 
4. 

[0472] iojjscwL-ctt. m^uzmemtmm 

fctilvtSi&Uril'J-ca*. 
[04 73] (m, ffi2<O3&K01tf>i¥«) 03 1. 0 
3 2fcR->T»WB*«tt4. H3 1. 03 2fc*U:ffl 

^fbtr x? i . l t o HflBt^asiWirx^^ 

B B B ff#ygO£ £ .Hto Lffi&a^ttaftOttgBBA 

fc. f 50nm, «ftl^yX<0N 

A:0. 6.*S3IJ£:8. 2m/s s Mt'7Ma 

0. 3 ljum/b i t?*9. h 5 •/ ? f >y r(i±$ L 
^1)10 0. 6jumT$>4. 

[04 74] tS^li. 03 1, 03 2c7)r-f XfMz. 

momi^L, m^DVD-RAMcrmmzimtti 
ffwsv^\ m&m^zm L mit>izm.-tz>%i:-tti 

fcfcftfc. X, ^~M'9>f MaH^^'y^fflJi, 03 

1 , 0 3 2 cor * X ? coZoolBliJigSftlc .10%!? 

[0475] (SK *2^)|Qt«l«Jt«W) \m<r>tz 
A, 03 1, 03 2cOLtoHgScOJg^$rJi^cO^N'-y 

«WI*K»fci:i6, PttW*LtoH«36»fettl 0 
%SSoSv^W$* 5 t#^ix^tc7)c7) N ftHSl75»6»10 
m<r>*-*vA h^'-y^til 5%OhkHffl5'hcOffi^ 
io^. ji^c7)^yN-.y ^ra-bx-C^t^ieiilti^ 

ft, ISa^^-^^jS*«WClBlaI*»^>l» 1 OtsJcT)^- 

fe*i=Sr^t^)k#i4>*i4. X. %$>%2>imtlX, 
±UltzM%<7)Wv fTzHzAX'BtfiltZLt o Hgff 
^^ffiHtSA-fh t fcHf . 2-3 %fm k fii$ 

[04 76] <»k %2<?mmvm&w) %\. m 

2 (Dmmmcoxj * 'v?tv*aiz itztf^x its l 

t o H^EfiWffl^^iffl^taer 4 CO, Rf*T 
*^j§=J^hffiM^*co^#v«^iJ(i, 03 1, 0 

3 2cOLt oHOlBII«gi5Sr2BSJi-t4«jiT*4. 
iLv«k=5:4. 

[0477] mi. m2l£IISgPfttCLtoHc7)|ei|il 
gPSr*-r4T-f 0H^lf03 1 , 2c7)LtoHc7) 
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9 * 

[ 0 4 7 8 ] fiSft LfcTOMMBi: t>Lto HOEIM 
*7U;» ^tll6 5 0nm, WftP 
yXONA:0. 6.83U£:8. 2ra/s , ftflb'y 
bj|:0. 3 ljum/b i tTlWbfc. h5>7?b-y 
f-ttWiEfcHttfcO. 6/zm-C**. feftti. zo^ie 

* l , sff^D v d - r am waia^imurw* 
w$mz. i o L£. 

[0479] (m3c0^iS^J) 3|s«SBBJB^»3<0|tafc 

miz^xmmti. zcommu. mi. m2Mmm 
? ffrnms^smt wm&fc*fto satuMtw-r 

I 0 4 8 0 ] M 3 3 tt*$tt£JBe>ff 3 OUSfefflfcte* 

[0481] 113 3£t>WC s 7 0 1li»iaHR7 3 1 
±&m*ttizm 7 0 2{im2S«7 3 2 

Is £ £ tzfocox b y K/I^E — ^ , 7 0 6(i^by 
*-*7 0 5<D*-*Mu 7 0 7fcMBJffllSflrfra3Kb*- 

wsri> yxt*j>s . %mm 707 tt-ftWfcUMfflflas 

[04 82]JBlE«iaJ70 1. m2lBIIJia57 0 2 

tc«H t o Ltiit*>'fflv^m>c7)*wi t < , mm. 
m i mmm o 1 kuu 0 3 1 oss 1 ta#ib«gP7 0 

1. »2iE®KS7 0 2fcttB3 2<*>!62iefiW«7 0 
2ifflV^Wt*S. SS2SM7 3 

[ 0 4 8 3 ] H3 3<muzm^xaT<7ytMTT < * 

«j y^rp-k^TflsfiRLfcSS 1 IBfMHff 1 1 

ULLKmimsmm o 2 sr*rr ss&2£«7 3 2 £ia 

3 3<7)gI<7)XfyF;W-^7 0 5C7)W7 0 6lwHW 



[0484] Xty h';l^-:? 7 0 5 SrlgWLT 
W*HMS1. *2**73 1. 732£2m/sgj£ 
tfXKjMrCISMlKU *^B58ta57 0 7^»fCT-f 

x^mirmfc*v^D«ittAftffl*t-A t» i fens 

357 0 1 KSMff S . HBWt-Atf) 5 0%5g^{iH 1 te 

wym&jhi&nx-itfflmztLX v #n 

HttCtt, m 1 IB#*«g|57 0 1 £SIiBl/t$8K W:b*- 

Atgi, m2mmi 31,73 2 hiatal urJRsfcw 

y X 7 0 8 fc i o TSS8fe* t H 2 IBHWa 7 0 2 fc.Bg 

[0485] «j»»SJMtffl36t- A(Jr 4 
izm 0 0 um. r 4 *7fflimzWL)xmW&<?>%?M 
c7)Xo-Kb*-A^C0T\ m^^K ^2««7 3 
1, 7 3 2(CR0* t »oTt. *1K«1»7 0 1. * 
2lBliia57 0 2ftH, 4^fc*VvfiflWHfiMbx*;Mf 

[04 86] ^/i)R^l/yX7 0 8W^Mi. ^1 
36«7 3 1fc»2^7 3 2k^|||B^)»l/2WRje 

mwrtwmx o i>'hz<ik%ztit:mmmmz 

•fhWfiK ^ltei*JlgP7 0 l±-Cc0b-Aro7r-f 
;l-i:352te£§JIg|S7 0 2lWh'-A7o7r'fM- 

[04 87] 4fc. &mz]&lX. 
^t'S-ffl^T, JR^>-X7 0 7S:±T^^IB»J$-tt 

[04 88] ^xoizixmBmumi^-M, 
x-mmmzmmikit u±mz .ymttzxo 
ntev&txux'm&ttitt* *mmmzfahT<z 

9i 1 . H2 wmmtMfl H t o L^fBlilgBi: R« 

[0489] ( m 3 commm^mm > mi eiissp^ti 

BRi^ftJI8»IMW-*fc3 lo^^a«, ^Stc^i 

[0490] jjit. &wm*®m L^*mtmm<?>m 
[049 1 3 mx.tfiMvmmx-mmmk txoe 

S b T e SrWtcajWf T WW Ufc** , *HSfi^®t'(iG e 
SbTe^ffe, InSbTe, AglNSbTe, Ge 
TeSe. SnSeTe, GeSeSn, InSeTl 

«fflv^-c«»j»v\ i^in^tmtco, pt, p 

d, Au, Ag, Ir, Nb, Ta, V, W, Ti, C 



r, zr <ti>i miumammx i>%mm 
tlx &mm.m e>tii . a t> whs* oiiTctt 

[ o 4 9 2 ] m i ie»b t . \±^mm<r> 

nm&±.20 nmVXrX'hhZbimt U\ ifc|S|* 
<9$£ fc«ofc*> 2 BfiWJ*U*W&II!W t „ (i t 

[0493] tii-immt LT14. *tf-A*>X*;Mf" 

sssk** tT o . i iaTra4awm*JBv** - * 

zkimtlW zn£o%tfflkLX&m»(v 

V ) gflftlltOfl!! . Mlti* 'J ^ f-/M 9 9 'J U- h , 

0 2 . A 1 2 0 3 , TaO, V 2 0 5 , CaO, Z rO 
2 , Pb 2 0 3 , Sn0 2 . CoO. CuO, Cu 
2 0, AgO, ZnO, Fe 2 0 3 ff^KflSft^S i 3 
N 4 , Si ON, S i A 1 ON^WJffiflSltk MgF 2 , 
C a F 2 #OM:ft#jILT^4 . fEIIJlSrftt'-A?) 

J8v*4 4. 4fc*0JS-tSrftkjiJS*^2JB 

[0494] ttz¥Wmk LXAg, Cu, Si^ 

mmmiz&mmk?*ft&uzffim<r>jmzm^x 

fc*tl/C» Ag, Cufcovvc»i±aBU;Au|3|*fc:3 

<, SiWl^fclil0-80nm. 4 9*?4L<143 
0-6 0 nmkthntfifk^. SWfr+fc^lBKIfit^* 

qtUC. 0. 2 5^qg0. 7 5^KHt-J3 
^"C (5-2 0) /q (nm) fcRj&*-*£fciWff*L 

* 4 . 4 few 2 iE8ff«£& ft I. ttftA^-*tf»fc«H 

1. 5iaTWRH"CS**rC. ^-5>fb^7^ 

»lffl£*Ht < &4 ^ 3 jS"Cfc#i 

[04 9 5] RStJffc LTJ4, WitfAlTi. Ti 
N, A 1 Mo. AlCu, Ag, Cu, Pt, Pd, I 

rmzm^hzki>x'%&. mm<w^wm\t2o^ 

2 0 0 n mcr>$mX'h&Z k ilK KSiWMkk 
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[0496] =Fmmmmm^mmx<mmL^i> 
fcfctc > mmm. k # o . 5 mrx% izktfmi 

V\ =F®mkLXteZnO, Ta 2 0 5 , S iO, Al 
2 0 3 , Cu 2 0, CuO, TaO, Y 2 0 3 , ZrO 
2 , CaF 2 , MgF 2 , Si 3 N 4 , Al NRVZtl 
feWSdlWPfcfflV^ifc^Si. j§3Sfi£?l#-r4 
fctf>fcliT#* W&WW^ 0 0 n mfcrPCS>4 £ 

[ 0 4 9 7 ] 4 fc&±o$Mmx- aimttftT 4x9* 
Mizmfxmwuztf. *mmmimgte/tT < x? 

[0498] Lfc 4 a fc*tt*»ttfc iiltf . 

mtnTvvxm. v-#M^<m>ktfX'*&mefc 

[0499] 

mzfflfxmizRc<Raiffi&(r)imzm%L. zuz 
mmmzmiz-t 4 - 1 4 . 
[0500]$ ^zM:Wmzii. immco&i'Mzm-f 

^{C, Rc <Ra««*ferXf f s|<'^WMt«JI»»4)« 

Mft(ommzft±2itximmm<7)Mmmsi2-£& 

tun 01 (a)~(c)(4. *mimmizj:&m$z. 
kimt^mitim^mx'hi. t%bh. 11 

( a ) (4. *HJfe^ffi^ieill<06S«iHtjt. Hi (b) 

jfflffijt. hi ( c > (4. ^mmmx/mmm^x 0 
S5com«Bm3t$:#^^-rm5»:0t:'$>4. 

[H2] H2(4*%BH^)ffl^tiBfi«E^ISriB1i«HX* 
J>4 o 

[H3] OW^jgL[UiS:i:CNR (carrier to noise r 

atio) nmmz^x. *8mz®.*>xwtfLiizTXT 
xnnmimfck. ftmfffiizvt^xj&jgLiizTXT* 
(wm&itbx\^m) co^immnmzm 

[ h 4 ] *%.tyco%T 4X9(0-7-9 fs&ftntmmn 
t e M&n-mzm-fWiftmx'h 4 . 
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[05 ] *m&%TA A?W-?mMMZ}5^X2 

ymx-foh. 
*m-'/yymx°h&. 

[08] atmnza^x. m^^m.mm^t. tu 
mmmzTv-v b Lt^yymx-hh. 
[09 ] mmMmf&^mmmizfrfrhmzwtT 
?*mmmmmx'hh. 
[0io3 mmtmmiommizmmttz^y 
mwmwmm&wx'fo h . 

[01 13 immzttZtl&Kr&t 3T:J>yfft& 

k<mm^-t?y7mx'hh. 
i h 1 2 1 » 3 memffM 2 mimax? <x?<rm. 
mifczm-vmmx'bh. 
[01 33 &2mm?^ < *?<?MMifflk<?>w 
-yzm-mmmx'fo*). 

[0 1 4 3 m2H»J07er 4 l 0 0 0go^- 
A*5-f m$ (ow 1 0 0 ) o^-y£^Hl»g0-e£> 

[01 5 3 m4^]|g^®ollM^Jtc^l.ffl^t;ieiill 
#<O»rffi«g£W^m^0-e$>& . 

[01 6 3 &4mimmv>mi>wii<zfrfrz>tt%im§m 

mmmzm^i-z m%mx*$> h . 
[0173 imMfa&¥mffij&co-mzm-?wbmx'h 

[0i8 3 m&mm u> ^ansffi^. 01 5<Dmm<r> 
7 j x7v>T)i/£m^xM%.LtzDcm£mtcDm® 
^mt^yymxhi>. 

[0193 fcttWHfc • MSI£<03 T- C N R t 

[02 0 3 Ge SbTe^3?t£&^£fctfl>*S l P E rfcl$ 
ra<O^5:0lJ^t^^770-C'$>l. . 
[02 13 GeSbTe|U7C-£&&£fcft!>&iM:ia 

[02 23 Ag- I n-Sb-Te&47c££K:mt!> 

a* l v ^mmm zm-fy y mx-hh . 
[02 33 mmMwm<nmmizffi%Ltz~?y*Yvy 

[02 4 3 &5m$mmcDmm®ttzt5^xmfc Latest 
mfommffimzmwmx'hh . 

[0253Vdc/Vth£: £1*^1001 Elftfttt&tf 

[02 6 3 H5H560®^WJtfcv^T#^tfs:ffl^ 
^ie$I^Olfrffi«ji5:^-ri»it^0X'$>l» . 
[02 7 3 m6HM»W;*3V^ffl^l>18^bieit^o 

[0283 ?<x?mm&mmt7yymxhh. 



[02 9 1 9y7'7felriSJRt^V^*;^$r^-rs 
ifct:0T'$>£, 

[03 0 3 CNRi:7-fXK;K7)fp«^*5:^-t/7 

ymx'bh. 

[03 1 3 m7^sfe^^mi^sfe0ii^i»ffls« 
r<ys?commmm. 

[03 2 3 ^7HJS^ffi^2coHS£CT^Sffl^« 
[03 3 3 ^7H}£^Ec7)m30||)|fefi|^l»ffl^3t 

0. 

[*W)!BBJ!3 

101. 201. 321. 406. 506 Xfi 

102. 322. 402. 562 ¥W*m 

103. 202. 323. 403. 563 TfflT^S 

104. 203.324.404.564 12111 

1 05. 204.32 5. 405. 565 IMVfcM 
106. 205. 326. 406. 566 KttJ! 
311 X^y^m 
312 

3 1 3 XA' 7 ? 0 y b 

3 14 

315 XA* 7 ^ti 

316 #xmx& 

317 #M*U& 

3 18 S^ffiv-f 7u-isiiy®mJk 

50 1 jftUgSS 

502 xn 7 ?ii 

52 1 XA- 7 ^ijy^-y 7 h 

522 ?-7 t vb^Wi'i> r 

523 7^7h 

5 03 X*-y**» 

53 1 ttcTuIlfr^* 

532 RF ( 1 3. 56MHz ) VM 

504 Vdct-^I 

54 1 Vdct-^ 

54 2 mmi&Mmi±7'a-7't*i'VX3-7 

505 mmuvy 

506 #t 
507 

5 08 ®93h 

50 9 7"7X77°o-7 

510 rn-7IIIK 

511 -?i/^hny7°5X-7 

512 R*»£3<fA' 

601 

602 mmvvy 

603 ffi£iM*t-? 

6 04 t-?mjg> 
60 5 %7<x7mm 
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606 wMomm 

60 7 zrtvfM 

608 GeSbTe^-y-yh 

609 x^v?nu 

610 tfxmklk 
6 1 1 ®%3k 

612 wmmMmmv? 

62 1 SUSMO^jtOT 

622 mmm 



623 £P£ 

605 r 

606 K 

701 ssiie&jis 

70 2 g52fS£iJfg& 

70 5 Xtyh'/R-^ 
706 
70 7 

708 36gs*kLTW««l^^X 



[01] 



[02] 



Mark 
Amorphous 









\ per cr 


ji 



as-Depo. 
Amorphous 



Space 
Crystal 




10 10 K/sec 



(a) 



10 12 K/sec 



<2X109K/sec 
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[051 



[06] 




50 100 




m&Vm (nm) 



[08] 



[07] 




50 - 100 

mmm (nm) 



150 



[09] 



[010] 




[012] 




M6 







-311 








317 










^314 







|_h" 
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30 h 



20 



10 

CO)- 





[01 1] 


• ,; 


_ L 

• 




/ 1 


--o — o ^* 




V 




I 1 . 


1 1 1 



[013] 



0.05 0.1 



as i s 



10 




50 



[014] 



[015] 




[016] 



[01 7] 
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m 



[H18] [1219] 

60 - 




[020] [021] [024] 
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[H28] 



CH29] 



50 
40 



| 30 
' 20 



10 




-40 

-so a 

TO 

z 

-60 
-70 



20 



40 



60 80 
T$0C) 



100 120 



■80 



[030] 




a- 



— •<> — *---<> 



100 120 

Ts<r) 



140 160 



50 1 

z 
-60 

-70 

aJ-80 



160 



<5o6 
6*5 
-*22 
^623 
*21 



[ia3i] 



732 



>25 



"~ " 711 



-40 £ 



>31 



[032] 



*>4 



lllMlltlHMMl Mflllllll)l||||lfnTnih 729 1 

i>Vi-.'-;";v:- , - , - , -!-,v-;:v^;:m;-:-:.v'.:':!.:mv^^:::! /2o J 



r 



I. 



714 
931 
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[H33] 



I I 



?p6 • 



I ■ ■ I 



7>>5 



?32 



3EE 




» o2 



CIStHB] Wl 1¥7JU 50 ( 1 999. 7. 1 
5) 



11 ] 



[H2] 



Amorphous . 



as-Depo. 
Amorphous 



Space 
Crystal 




[H6] 



CH7] 




-205 
-204 
-203 
"202 
-201 



(nm) 
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[03] [04] 




30 100 ISO 

matm <nm) 



[093 [012] 
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[HI 03 



II 11 




30 h 



20 



5 



10 



C0)--O- o 



JL 




0.05 0.1 







J 



J L_ 



0.5 1 5 



10 



50 



[HI 3] 



[014] 





[01 53 



[0163 




[0293 
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[021] [022] 




, Sb 2 Te 3 
Sb (at%) 
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